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ANNUAL MEETING 


Plans are already under way for 
naking the coming annual meeting of 
he Society, which will be held on 
A} ril 25, 26 and 27, the most success 

| in the history of the Society. The 
xt issue will contain a_ tentative 

gram of this meeting. Every mem- 
ver is urged to arrange his plans so 
t he can attend on the above men- 


There will be technical sessions, re- 
rts of the Committees on Pressure 
Vessels and Structural Steel, the an 
ial business meeting of the Society, 
nnual dinner, and the annual meeting 
the American Bureau of Welding 


PRESSURE VESSELS 


The program of the proposed Pres 
re Vessel Investigatior approved 
» last meeting of the Joint Pres 

ire Vessel Committee of the Ameri 
n Society of Mechanical Engineers 
the American Bureau of Welding, 


has been sent out to son 900 tank 


+ 
ne 


1anufacturers. 

Cooperation is being solicited t 
make this investigation one of th 
greatest carried out by the Soci ty. 
All types ff tanks most commonly 
ised in commercial work will be tested 
o destruction by hydrostatic pressure 
and by breathing tests There will 
also be tensile, bend, shock and fatigue 
tests of coupons. Any tank manufac 

rer who did not receive a copy of the 
program and who desires to cooperate 
n this work should communicate at 


7.) ‘ 
once with the Society 


INSTRUCTION MANUALS 


fundamental information for the 
training of student welders and en 
gineers In arc, gas, resistance and 
thermit welding are now available 
These bulletins of information have 
been compiled by the Educational 
Committee of the American Welding 
Society. They may be obtained from 
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Number 1 


the Society headquarters at 


(Resistance Course 35c.). 
will be bound 


book binding 
$2.50 per voli 


ime. 


together 
and made 


in 


50c¢ 


é 


cll 


MEMBERSHIP ACTIVITIES 


The Membership Committee 


American Welding Society 


a great deal 


necessity of enlarging o1 


Is to compile 


prospective members for 
These prospe 


with this iss 
receive three 


of consideration t 
member 
ship in order to increase the sphere of 
usefulness of the Society, i 
and revenue. One of the plans adopted 
rge list 


carefully 


. le 
aia 


the 
ctive members, 


The courses 


permanent 
available at 
ot the 

has given 

oO the 


ts prestig« 


ue of the JOURNAL, 


“ consecutive 


the JOURNAL without 


JOURNAL bei 
appropriate 
the end of 


they will be 


Society, and 


ng accon 


membership 


the three 


4 


if they d 


their names will be st 


list of prospective 


names added. 
Every me? 


urgently requested to c 


nber ot 


plan by sending fro 


names of r¢ 


} 


re jué¢ sted 


members 


al prospect ve 


together with their addresses, ir 


that they m:z 


iy be place d 


OBITUARY 


Death came 


eca Ely on 
1927, at his 
Seventy-seve 
City. 

Mr. Ely 


Pa., Aug. 17, 


Ely, was a 


the eveni 
late residence, 105 
nth Street, 


was DOrT 


suddenly t 


W 


pociety 


starting 


cr pies 
charge; eact 
pal ied DY i? 
letter. At 
mont perk 
ty ioir +} 
not, or ¢ l 
icke fron 
ana ! 
tne ‘e le 
operate It I 
1 one t 
membe 
orde} 
on thi 
John § 
f De ] 


1858. His 
well-known 


1Y 
if 


Philadelphia and vicinity) 
Civil War and during the 


of the Civil 
of Volunteer 


War was 
Troops. 


New 


\ 


y 


Yor! 


Attlebor 


latte 


Mr. Ely attended Smith’s A: 
at Doylestown, Pa., 


University, 


Easton, 


P 


and 


a 


He 


; 
( 


I 


) 


father, J 
merchant 
prior 


ry 


pi 
Major Genera 


ade 
Lafayett 


ne 


my 
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an apprenticeship in the plant of the 
Phoenix Iron Works, Phoenixville, 
Pa., and shortly thereafter entered 
the employ of the Philadelphia Trac- 
tion Company, finally becoming chief 
engineer of that organization and 
consultant for street railways in New 
York, Baltimore, Washington and 
Pittsburgh. During the years 1895 
and 1896, he was mechanical engineer 
for the Charleston Mining & Manu- 
facturing Company, Charleston, S. C., 
after which he became operating en- 
gineer for the Schuylkill Valley [llu- 
minating Company of Phoenixville, 


Pa. Later he was mechanical de- 
Signer for the New York Central & 
Hudson River Railroad. In the yea: 


1909, he entered the Way Department 
of the Third Avenue Railway of New 
York, for which department he was 
superintendent of welding at the time 
of his death. 

Mr. Ely was a member of the Amer 
ican Welding Society and the Amer- 
ican Electric Railway Association. He 
was greatly interested in the science 
of welding as applied to street rail 
way construction and maintenance 
and carried on considerable research 
work, in connection with which he 
was frequently in touch with the Bu- 
reau of Standards, Washington, D.C 
Mr. Ely has served as a member of 
the executive committee of the New 
York Section of the American Weld- 
ing Society since 1925. He has taken 
an active interest in the affairs of the 
Section and has been a large contrib 
utor to its success. 

DELINQUENT MEMBERS 

Through a recent ruling of the 
Board of Directors delinquent mem- 
bers of the American Welding Society 
are to be carried on the roster of 
membership for six months. During 
the first two months they will receive 
copies of the JOURNAL, together with 


other literature. At the end of the 
two month period. unless they pay 
their dues, they will no longer receive 
the JOURNAL. At the end of the six 


months they will be 


dropped entirely 
from the 


membership list. 
BOUND VOLUMES 


3ound Volumes of 
now ready for the 


the JOURNAL are 
vear 1927. These 


may be purchased from the Society at 
bound in 
imitation 


volume 


book 


$5 per 


They 


form 


are 


permanent with 
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-problems bearing 
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leather covers. The volume also con- 
ains a Subject and Authors’ Index. 
The JOURNALS for the year 1927 con- 
tain some of the best papers ever pub- 
lished in the welding field. They in- 
clude also complete training courses 
for Electric Arc, Gas, Resistance and 
Thermit Welding. 


MAKING THE APPROACH TO 
RESEARCH 

Given “the will to investigate” and 

the appropriation to proceed, how can 


a public utility management begin 
work? Here is a company, for ex 
ample, which has never acquired a 


reputation for originality but whic! 
has made money by adhering strictly 
to routine. What done along 
creative lines once the idea that re- 
search is worth while has been “sold” 
to the management? 

Rome was not built in a day, 
competent and effective 
ganization cannot be 
once on systems r 
problems have been put aside f 
years under the pressur ' 
ing or maintaining service. The first 
task is to define what is meant by 
research in a particular property or 
group of utilities under common man 
agement. In most what is 
meant might be called an exhaustive 
engineering or economic investigation 
of outstanding main and collateral 
upon the financial 
or technical success of the enterprise. 
The inquiry may begin in an effort 


can be 


and a 
research or- 
developed at 


} 


where collate 


15 ) 
e of establish 


Cases 


to locate and remove the cause of 
various operating troubles or eco- 
nomic wastes. This must, of course. 
be done in the ordinary course of 


management, but in conducting a 
true engineering research into the 
particular subject those in charge of 
the work will do a more thorough 
job than under the old régime. Care 
will be taken to compile and preserve 
data and observations in proper form 
for future use, the limitations of in- 
strumentation will be recorded, 
photographs and drawings will be 
suitably filed and referenced, and 
time will be taken for expert com- 
ment and report formulation. 

A most important part of this kind 
of work is the listing of collateral 
inquiries growing out of the major 
problem attack and their disposition. 


<S nted fro Eels ui ad ] 
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Here the engineer with research 
ability finds a wealth of opportuni 
ties for work contemporary with the 
main investigation or to be taken up 
at a definite future date. It is not 
to be expected that multiple engineer 
ng researches will be under way at 
all times on particular operating 
properties, but that whatever is done 
must be done thoroughly, leaving 
nothing of primary importance to 


memory and overlooking no possible 
pportunities to mark out further 
nes of progress. There is literally 
no limit to the possible number of 
esearch topics on any system of th 


£ 


ymplexity of a modern generating 
transmission company, but how- 
ever the beginning may be made, the 
ardinal point is to work in the scien- 
tific spirit. Nothing grandiose should 
be contemplated, but the effect of 
even a single piece of real researc! 
vork—whether in “pure” or applied 
ience—is so stimulating to men and 
women of true vision that even very 
humble beginnings may mean throw- 
ng new light upon routine activities 


GAS PRODUCTS ASS’N MID. 
WINTER MEETING 

The Midwinter Meeting will be held 
the Palmer House, Chicago, Jan 
6, 27 and 28, 1928. 

\ very interesting program has 
en arranged including such speak 
ers as: Mr. Bernard J. Mullaney, 
ce-president of the Peoples Gas 
Light and Coke Company; Mr. R. A 
Witherspoon. vice-president and gen 
eral manager of the Canada Carbide 
Company; Mr. C. A. Crawford and 
Mr. J (5 Schoene of the Inter 
national Nickel Company; Mr. P. L. 
immings, plumbing engineer, Hand 
y & Company, plumbing contrac- 
ors; Mr. J. G. Hart, general man 
iger of the North Shore Gas Com 
pany at Waukegan, Ill.; Mr. John J. 
Kutsheid, Kutsheid Manufacturing 
ompany, Chicago, manufacturers of 
hears, bending brakes, etc. On Fri- 


day evening there will be a theater 


party and on Saturday evening an 
nformal dinner. All hotel reserva 
ons should be made through Mr. Stu 
irt Plumley, secretary and treasurer. 


WELDED ROOF TRUSS 
TESTED 


That electric arc welded root 
trusses will safely withstand the 


stresses for which they are designed 
was demonstrated by tests conducted 
at the American Bridge Company’s 
plant in Trenton, N. J., on Friday, 
Dec. 16. At that time a live load 
double that for which the truss was 
designed was placed on the truss with 
satisfactory results. 

The general plan for a welded roof 
truss, as recently announced, was 
prepared by William Dalton of the 
General Electric Company, from 
which a number of trusses of varying 
lengths and loads were designed and 
built by the American Bridge Com 
pany for the tests. It is claimed 
that a welded truss can be built wit! 
less metal and at less expense than 
the riveted type for the same load 
and span. 

in testing the trusses at Trenton 
for their ability to withstand the 
load for which they were designed, 
three trusses of 58-foot span each 
were used. These were set up in the 
plant yard, parallel to each other th: 
same as in a building and in suc} 
way that, when loaded, the cente: 


+ 


truss would carry the load De 
flection readings were taken by 
means of a fine piano wire held at the 
ends of the truss and kept taut, a 
ale graduated in tenths of an incl 
being used with a mirror to show the 
deflection under load 

The first readings were taken wher 
a point was reached where the load 
was equivalent to the normal load 
for which the truss was designed, 
and these readings showed a defile: 
tion of 0.52 inches When the tru 
was carrying double live load the 
reading was 0.78 inches At no tim 
was there any indication of weakn 
in the structure and the enginee 
present expressed satisfaction wit! 
the results obtained 

The normal live load for which tl 
truss was designed was 30 pound 
per square foot of total roof surfac 
As tested, a load was applied equiv 
alent to full dead load plus 60 
pounds live load per square foot of 
total roof surface 

Among those who witnessed tine 
tests in Trenton were: J. H. Ed 
wards, chief engineer, and A. ( 
Funk, manager, Trenton plant, Amer- 
ican Bridge Company; F. T. Llews 
lyn, U. S. Steel Corporation; Pri 
fessor C. Gunther, Stevens Institut 
of Technology; W. L. Chewning, 1 
G. I. Contracting Company; Messrs 
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and 
Condon, 


Harris Richards, architects; 
John Turner Construction 
Company; F. E. Schmitt, Engineer- 
ing News-Record; W. Spraragen, 
American Welding Society; K. H. 
Condit, American Machinist; M. G. 
Farrell, Mill & Factory Illustrated; 
F. P. McKibben, consulting engineer; 
C. W. Bryan, Federal Shipbuilding & 
Dry Dock Company; William Dalton 
and J. D. Wright, General Electri 
Company. 


NEW MEMBERS 
For the Months of August, Septem- 
ber, October, November and December 


30STON 

Cla & 
Stoddard, President, General 
‘Iding & Equipment Company, 
Brookline Avenue, Boston, Mass 


66 
(_/qass dD 

Clayton, Structural Iron 

General Electric Company, 

(res.) 56 Magrane Square, We 
Class F 

H. H. Hahn, Salesman, 
Neville, Inc., South Boston, 


Peterson & 
Mass 


(_ANADIAN 
Class B 


D. S. Lloyd, Service Engineer, 92 
Adelaide Street, W., Toronto, Ont 
Canada 

James M. Packham, imm« 


ma, Me 
\ all & ° Front Street 
East, Toronto, 


Class F 


Student, 


Company, 3 


Ont., Canada. 


Deacon, S80 St 
street, Toronto, Canada. 
R. Standing, Machinist 
National Railways 
Montreal, Canada. 


Ceorge 


Apprentice, 
M. P 


_anadian 


Snoop, 
CHICAGO 
Class B 


Hasse, 


Oxweld 
350 


Chi- 


Engr., 
Company, 


Building, 


Gen. 


Frank ( 
Railroad 


Railway 


Servic 


cage 

Wm. Jones, Mechanical Engr., Oxweld 
tailroad Service Company, 350 
Railway Exchange Building, Chi- 
cag Il. 


Chicago 


Warren 


President, 


an 
2300 


Robt. Malcom, 
Eye Shield Company, 

Avenue, Chicago, IIl. 
Wm. W Welder Fo 


Spaninger, reman, 
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Keystone Steel & Wir 


Peoria, Il. 


Company, 
Class C 
Nickerson, Editor, Ice 
frigeration, Nickerson & 
Company, 5707 West Lake 
Chicago, Il. 


a and Re- 
Collins 


Street, 


Class D 





H. G. Butler, Asst. S} Supt., West 
inghouse Elec. & Mfg. Company 
(res.) 1135 S. Grove Avenue, Oa 
Park, Ill. 

Louis Sebo, 


Welder, Pullman Car & 
Mfg. Corp., (res.) 719 E ty 


irst st 


reet, ( hicag 


Stephenson, Student, University 
of Wisconsin, (res.) 228 North Mills 
Madison, Wi 


Street 


E. R. Benedict. Const E neer. 
Ce lhier Cor structior { ny AT 500 
East 102d Street, Cleveland, Ohi 

Wm. F. Costello, Works Manager, The 
Dura Compa! 1336 W Bane) 
stree Tolede {) 

+ ( 

N. J. Carbis, Sales Er er, W 1 
& Com any 1846 Ea | nt t { 
Street, Cleve nd, Ohi 

( iass D 
John | Durstine Sel ( Manage? 


Lincol: 
10211 
Ohi 

G. Rells, Welder, (res.) 
Avenue, Cleveland, Ohi 

4. E. Taylor, Metallurgical 
American Rolling Mill 
(res.) 923 Delaware Avenue, 
dletown, Ohio. 

B. Rosser, Welder, Youngsto 
ing Company, (res.) R. F. 
Youngstown, Ohio. 

W. R. Zech, Welder, Klei: 


Steel Company, Bellevus 


. 
Electric Company, (r 


Burton 


Asst., 
Company, 


Mid- 


wn Weld 
D. No. 4, 


Structural! 


Ohio 


DETROIT 

Class B 

C. A. Bowlus, Plant Equip. Engr., 

Chrysler Motors Corporation, (res.) 

808 Bates Street, Birmingham, 
Mich. 

F. J. Hill, Chief Electrician, 
Central RR. Co., Detroit, 
WwW. § MacKenzie, 

rineer, Smith, Hinchmar 


Michigan 
Mich. 


Structural 


En- 


& Grylls 
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800 Marquette Building, Detroit, 
Mich. 

nes A. Muir, Representative, Thom- 
on Electric Welding Co., 2-219 Gen- 


eral Motors Building, Detroit, Mich. 


H. Simmons, Salesman, Michigan 
Welding Electrode & Egqaip. Co., 
114 A Coe Terminal Building, De- 
oit, Mich. 

M. Strope, Salesman and Service 
Supervisor, Prest-O-Lite Company, 
240 General Motors Building, De- 

Mich 
Class C 
D. Houck, Proprietor, Welding 
Metals Mfg. Conipany, 122 East 
irned Street, Detroit, Mich. 
D. Layman, Welder Service, Lin- 
n Electric Company, 2631 Wood 
Avenue, Detroit, Mic} 

D. McCarthy, Shop Supt., Hul 
eel Company, 9201 Central A 
ie, Detroit, Mich. 

VW Maxwell, Electrix nd Ow 
tyvlene Welding, Mount Plea 


1. Shugars, Sales Engineer, Lin- 
Electric Company, 520 McKer- 
Building, Detroit, M 


Los ANGELES 


7 


(ijass ¢ 
H ke} dorf, Engine , Federa 
nk & Steel Company, (res.) 304 
Fiftieth Street, Los Angeles, 


Huber, Proprietor, The Hubei 
Company, 9317 Sout} Alameda 
treet, Los Angeles, Cal 
Thomas, Welding Engineer, Ro: 
mas Torch Shop, (res.) 1637 E 
rnon Avenue, Los Angeles, Cal. 
J. Motz, Service Operator, Linde 
\ir Products Company, 1310 San- 
tee Street, Los Angeles, Ca 
Class D 
rge J. Mai, Acetylene Welder, Re 
gerating Equipment Corp., (res.) 
1427 E. Sixty-first Street, ‘May- 


New YORK 
Class B 
[ Ammann, Technical Director 


nd Mngr., Quasi-Are Incorporated, 


11 West Forty-second Street, New 
York 


W. Bryan, Jr., Mngr., Boiler & 


Mach. Products Dept., Federal Ship- 
building & Drydock C 
N. J 


GC. as Foster, Assista 


Kearney, 
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G. D. Fish, Consulting Structural 


Engr., 150 Broadway, New York 
City. 

Engineer, 
Quasi-Arce Incorporated, 11 West 
Forty-second Street, New York. 


Chas. Kandel, President & Gen. Mngr., 


Craftsweld Equipment Corporation, 
570 Seventh Avenue New York 
City. 

Walter G. King, Director of Labora- 
tory, American Optical Company, 70 
West Fortieth Street, New York 

A. L. Miller, Sales Agent, J. A. Roe- 
blings Sons Company, Room 514 
Singer Building, New York 

A. M. Ross, Welding Engineer, Ame: 
ican Steel & Wire Company, 30 
Church Street, New York 

S. S. Stewart, Production Mngr., Wil- 
son Welder & Metals Company, H« 
boken, N. J. 

\ G. Wikoff, Tech: Publicity 


Dept., Linde Air Products Con 
pany, (res.) 1647 M Road, 
New York 
{ 
E. B. Bartley, Shop | I r} 
Avenue Railway Syst 119 Thin 


Avenue, New York (¢ 
L. A. Belding, Sales Eng \me1 
can Welding Compar (res.) Hem 


lock Road, Great Notch, N. J 
E. P. Larkin, R. D. Thomas & Con 
pany, 125 Church Street, N« York 


> 


S. Macdonald, President, Snead & 

Company, Jersey City, N. J 

R. M. Wetzel, Engineer, Claude Neon 
Lights, Inc., Box 98, W de, L. I 


Cl D 

J. W Hassinger, Acet e Welde1 
York Mfg. Company, (res.) 967 
Seneca Avenue, Brooklyn, N. Y. 
R. Joslin, Welder, | S. S. Ar- 
gonne, c/o Postmasté New York, 
C. Lageman, Welder, Cor 

Company, (res.) ‘ 

Street, New Yor! 


2 


NORTHERN NEW YORE 
Clas ( 
D. Blanch, Industrial E) 
General Electric Company, Schene 
tady, N. Y. 
Wm. Dalton, Charge of General P 
Construction, Building 2, General 


lectri Company, Schenectad 


ZO 


FACT 


=. 
Vernon, Civil Engineer, Genera] 
tri Compan) Schenectady. 


y 


A. 
I 


e\ 
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WESTERN NEW YORK 
Class B 
R. W. Bannar, Salesman, Root-Neal 
& Company, 178 Main Street, Buf- 
falo, N. Y 
Class ¢ 
Asst. 
Air 


Street, 


James H. Buckman, 
Development, Linde 
Co., 155 Chandler 
N. Y. 

W. L. Bliss, Chief Engineer, U. S. L. 

3Zattery Corporation, Niagara Falls, 


ae 


Engr. of 
Products 


Buffalo, 


—_ 


PHILADELPHIA 
Class B 
Dunlap, Metallurgist, 
Direction Bureau, 
America, New 


Wm. M 
nical 
Co. of 
Pa. 

T. H. Reuber, Proprietor, Allentown 
Iron Works, Allentown, Pa. 


Tech- 
Aluminum 
Kensington, 


Class C 

W. I 
Gas 
hurst 
City, Pa. 

G. E. Doan, Asst. Professor, Dept. of 
Metallurgical Engineering, Lehigh 
University, Bethlehem, Pa. 

K. W. McHose, Salesman, McClintx 

Marshall Company, 1202 Morris 
Building, Philadelphia, Pa. 

Arthur Marland, Supt., John Wood 
Mfg. Company, (res.) 416 East 
Tenth Avenue, Conshohocken, Pa. 

Benj. Shawcross, Supt of Shop, Mac- 
Donald Corporation, 2320 E. 


Street, Philadelphia, Pa 


Bessemer 
(res.) Pine- 
Street, Grove 


Buchanan, Foreman, 
Engine Company, 
Apts., Pine 


Tioga 


Class D 
N B. Van Fossen, 
phia Electric 


East 2 


ourtn 


Machinist, Philadel} 
Company, (res.) 121 
Street, Lansdale, Pa. 


PITTSBURGH 


Clase B 
B. F. Mercer, General Foreman, Union 
Steel Casting Co., Sixty-second 


and Butler Streets, Arsenal Station, 
Pittsburgh, Pa 

R. E. Miller, Westinghouse Air 
Company, Wilmerding, Pa. 

Wm. W. Reddie. Section Head, Motor 
Generator & Welding Section, West- 
inghouse Elec. & Mfg. Company, 
East Pittsburgh, Pa. 

B. Robinoff, Supt., Hammer 


Brake 


Weld 


Dept., National Tube Company, Mc- 
Keesport, Pa 
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Class ¢ 
G. H. Koch, Engineer, Westinghouse 
Electric & Mfg. Company, General 
Engineering Dept., East Pittsburgh, 
Pa. 
PORTLAND 
Class B 
F. King, Secretary 
King Bros. Boile 
Spaulding Building, 


and Treasurer, 

Works, 314 

Portland, Ore 
Class ¢ 

D. C. Grundy, Salesman, 

Products Company, 

Hoyt Streets, 


Linde Air 

Fifteenth 
Portland, Ore. 

Class F 

N. A. Qualheim, Student, Square Deal 
Welding Company, (res.) 1510 Eliz 
abeth Street, Bremerton, Wash. 


ana 


SAN FRANCISCO 
Class B 
Clyde A. Britton, Branch 
Stoody Company, 732 E. 
Street, Oakland, Cal 
Class D 

M. C. Hansen, Foreman, Brown Bro 
Welding Company. (res.) 2111 Eagk 
Street, Alameda, Cal. 

M. T. Garlinger, Engineer, The Pacifi 
Tel. & Tel. Company, Room 1524 
140 New Montgomery Street, Sa 
Francisco, Cal. 

James Placey, Welder, The Willows 
Machine Works, Willows 

Clase F 

B. M. Shimkin, Student, University of 
California, (res.) 164 Sixth Ave 
San Francisco, Cal. 


Manager, 
Twelftl 


SOCIETY 
Class A 
R. J. Meybin, Vice-Preside " 
eral Mngr., Virginia Bridge & Iro1 
Company, Roanoke, Va 
Class B 


Brown, Pre 


Ceorge \ Brow! 


aent, 


Sheet Iron & Steel Company, St 
Paul, Minn. 
H. Palmer, Consolidated Mining & 


Smelting Co. of Canada, Trail, Brit 
ish Columbia. 

Robt. L. Graveley, Manager, 
Engineering & C Cx 
(res.) P. QO. 546, Orlando, Fla 

Class C 

Jean Achard, Administrateu De 
Pequé, Societe des Establissements 
Achard et Cie, 146-48 Rue Ober 
kampf, Paris XI, France. 

Ernest Ladd, Expert Demonstrator, 
Allen-Liversidge Company, (res.) 


Arch 
onstruction ) 


50x 
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28 Sugfren Road, Chatham 
mon, London, S.W. II, England. 
umuel Overton, Expert Demon 
strator, Allen-Liversidge Company, 
Victoria Station House, S. W. 1, 
Westminster, England. 

J. Rigby, Manager, Robert 
& Company Pty., 482 Collins 
Melbourne, Australia. 
Vm. R. Stehl, Foreman, 


Com- 


Bry ce 


street, 


Welding De 


partment, Bethlehem Steel Com 
pany, Wilmington, Del. 

4. Young, Director, Division of 
Standardization, American Petro- 


leum Institute, 1508 Kirby 
Dallas, Tex. 

\. Whittaker, 
Dept., The Pressed Steel Co. of 
Britain, Ltd., Cowley, 
England. 


Building, 
Foreman, Welding 
Great 


Class D 
Chemical Ex 
Corporation, (res.) 611 
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D. Mac Vean, Welding and Ma 
hinist, Mae Vean Machine Worl 
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Class F 


J. Chyle, 
©, Smith 
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. Young, Estimato1 steal 


Rogers Mfg. Company and General 
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] 

A. M. Candy l 

J. H. Edwards l 


A. E. Gaynor 
Stuart Plumley 

H. W. Saunders 

M. H. Turner 

EK. J. Cipperly 
Arlan De Burn 

D. H. Deyoe 

S. M. Harvey 

C. L. Ipsen 

L. McCarthy 

J. W. Meadowcroft 
M. Rusk 

_ ee Ryde 

t. I. Smythe 

.. D. Thomas 

J. W. Baldwin 

V. M. Goode 

M. Haines 

Ernest Lunn 

E. Norris 

t. J. Petty 
A. G. Watson 
J. A. Wilson 
r 
\ 


A. Wry 
A. F. Dyer 
H. N. Ewertz 
A G. Odell l 


SECTION ACTIVITIES 


Iron Works Company, (res.) 2050 
South St. Paul Street, Denver, Colk 
HONOR LISI 
Wi Spraragen 5—B 

Do aisll 

ind 
One of the most successfu meet 
ng the Portland Section was held 


n Dee. 16 


Mr. J. F. Lincoln, vice- 


president and general manage} 

the Lincoln Electric Company, pre 

ented an address on the progress 
ng made in welding and illustrated 


remarks by blackboard sketches. 
r this were invited 
neers, contractors, manufacturers, 
nspectors, building owners and every 
ne interested in the art of 


Che discussion 


meeting 


eng! 


welding 
was spirited and th 
adjourned at a late 


meeting 


finally 
ur 
Francisco 
The San Francisco Sect had 
successful meeting 


PY 


Mr. Lincoln of the L 
Company of Cleve 
; Francisco or 


Welding 
land, who was in 
San business, spoke or 
“Application of Are Welding to Re 
place d Riveted Struc 


tures.” 


ncoin 


Castings ar 


Cleveland 


The following is a list of coming 
meetings of the Cleveland Section 
and the speakers at each meeting 
Jan. 12—Mr. R. K. Randall 
Mr. F. Davis 
Mr. K. Randall 
Mr. H. Turnes 
Mar. 8—Mr F. Davis 
Mr. O. J. Borneman 
Mr. M. H. Turner 
Mr. O. J. Borneman 


>2nP 
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May 10—Mr. R. K. Randall 
Mr. O. J. Borneman 


Philadelphia 

The regular monthly meeting of 
the Philadelphia Section will be held 
on Jan. 16, at 8 o’clock in the audi- 
torium of the Engineers Club, 1317 
Spruce Street, Philadelphia. Mr. D. 
M. Petty, electrical engineer, Bethle- 
-+hem Steel Company, will address the 
meeting on “Applications of Weld- 
ing in the Steel Industry.” 


Chicago 

The Chicago Section held a very 
successful meeting on Jan. 6. The 
last two reels of “The Story of 
Steel,” motion picture loaned by the 
United States Steel Corporation, 
were shown. The speaker of the 
evening was Mr. C. H. Hollup, vice- 
president of the C. H. Hollup Corpo- 
ration of Chicago. The title of his 
address was “Are Welding as a 
Factor in the Fabrication of Iron and 
Steel.” His address was illustrated 
by lantern slides. 


Boston 

Nearly 300 members of the Affili- 
ated Technical Societies of Boston 
and their guests were present at the 
morning, afternoon and evening ses- 
sions of the Welding Meeting held 
on Dec. 14, 1927, by that organiza 
tion. The morning session, held in 
Chipman Hall, Tremont Temple, was 
devoted principally to structural 
welding, with an introductory paper 
by F. M. Farmer, president, Ameri- 
can Welding Society, New York, on 
“General Principles of the Various 
Welding Processes.” This paper was 
followed by papers on “Examples of 
Are-Welded Steel Construction,” by 
Gilbert D. Fish, consulting engineer, 
Westinghouse Electric & Manufac- 
turing Company, New York, and 
“Welding Trusses for Industrial 
Buildings,” by Andrew Vogel, Gen- 
eral Electric Company, Schenectady, 
| ee @ 

The luncheon and the afternoon 
session, at the Boston City Club, were 
held jointly with the New England 
Water Works Association, one of the 
member organizations of the Affi 
ated Technical Societies of Boston. 
The program of the afternoon session, 
which was devoted principally t 
cluded the following 


pipe welding, it 
papers: 
“Pipe Line Welding from the Oxy- 
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Acetlyene Viewpoint,” Le Roy Ed- 
wards, Industrial Engineering Dept., 
Air Reduction Sales Company, New 
York. 

“Pipe Welding and Other Recent 
Developments in Welding,” D. H. 
Deyoe, Industrial Engineering Dept., 
General Electric Co., Schenectady, 
N...3> 

“Thermit Pipe Welding,” Robert L. 
Browne, New York and New England 
District Sales Manager, Metal & 
Thermit Corp., Boston, Mass. 

“Replacing Castings by Steel Ek 
ments Cut to Shape by Automati 
Shape Cutting Machines,” Dr. A. 
Krebs, treasurer, General Welding & 
Equipment Co., Boston. 

“The Metallurgy of Welding Wire,” 
C. A. McCune, Director of Research, 
American Chain Company, Bridge- 
port, Conn. 

At 6.30 p. m. the Informal Dinner 
and Smoker was held at which Col. 
Lewis E. Moore, chairman of the Affil- 
iated Societies of Boston, presided. 
The evening session at the Boston 
City Club included the following 
papers: 

“Unit Stresses and Reliability as 
Applied to Structural Welding,” Fred 
T. Llewellyn, representing the Amer 
ican Society of Civil Engineers on 
the Joint Structural Welding Com- 
mittee. 

“Applications of Projection and 
Multiple Welds,” Thomson Electric 
Welding Company, Lynn, Mass. 

“Reclaiming a Cast Iron Water- 
wheel Casing,” C. W. Babcock, Sales 
Engineer, Westinghouse Electric & 
Mfg. Co., Boston. 

“Atomic Hydrogen Welding Proc 
ess,” P. Alexander, Research En- 
gineer, Thomson Research Laboratory, 
General Electric Co., West Lynn, 
Mass. 

An unusual feature of this meeting 
was the expeditious manner in which 
the twelve papers were presented, 
each session closing in strict accord- 
ance with the time schedule and yet 
allowing ample opportunity for dis 
cussion. 

All aspects of welding were covered 
by the papers, including a descrip- 
tion of the various welding processes 
and actual applications to typical 
jobs. 

An exhibit was held at the City 
Club, in connection with this meeting 
which included welding apparatus 
and specimens of welded material. 




















Welding Trusses for Industrial Buildings* 
By ANDREW VOGEL? 


fares assembly of steel members into the form of trusses and frames 
involves two fundamentally different types of fastenings; namely, 


pins and welding. The pin type fastenings can be separated into 
three kinds—pins, bolts and rivets. The welding method can be di- 


vided into three distinct types—mechanical, resistance and fusion 
velding. In this talk fusion welding alone will be discussed, with 
particular reference to electric arc welding. It will be understood, 


therefore, that in using the term “welding” the speaker is definitely 


confining himself to that form of welding which consists of striking 


and maintaining an electric arc between two electrodes, one electrode 
being a metallic rod and the other being the junction point of tw 
surfaces to be connected. The metallic rod is melted away and de- 
posits a fillet between the two surfaces to be connected, and in the 
process fuses and welds together the two surfaces immediately ad- 
oining. With this definition it is possible to immediately confine the 
talk to the problem involved in welding steel trusses. 


It is, however, well to mention that the problem itself would never 
have arisen had it not been obvious to engineers that tension mem- 


} 


bers of pin connected structures were uneconomical due to the neces- 


sity of neglecting in design calculations the strip of metal the full 
length of the members which is located between and is of same width 
as the pins, and had there not been frequent complaints about the 
noise of riveting steel work. If then there are two important in 
centives to cause engineers to study the design of buildings for the 
purpose of applying welding, and both of these incentives are direct 
ly or indirectly measurable in dollars then we are certain that the 
problem will be pursued to a satisfactory conclusion. 


Riveting VETSUS Welding To? Fabricating Structures 


The riveting of large buildings in our cities has been the source of 
much complaint. Boards of health and health commissioners are 
frequently besieged with complaints regarding the unbearable noise 
of the steady hammering of riveters at work. All of us have expe- 
rienced the annoyance of riveting hammers, so if anything can tak 
its place which will produce satisfactory results, even though the ex 
pense be slightly higher, we are justified in making the substitution 

The reduction in the amount of steel required for trusses that are 
irc welded in comparison with trusses that are riveted is only a prob 
lem in mathematics. For example, in two typical trusses for one of 

ir buildings calculation of a riveted truss and a welded truss adopted 
for construction indicated a saving in weight of between 12 and 15 
per cent in favor of the welded trusses. Naturally these calculations 
indicated that engineers were justified in making a diligent study of 
the entire problem in order to obtain those economies in steel work 


e 
hk 


“3 er presented fore } BE ton S tior 1. W > Lye 








12 JOURNAL OF THE A. W. S. [January 


both for the present and for the future. If no other benefit was to be 
derived except the reduction in the amount of steel required, this alone 
would be a sufficient incentive to develop methods of designing trusses 
which would not only obtain economy in material but which would 
show economy in construction. 


It has been definitely shown, at least to our satisfaction, that the 
cost of welding trusses is no more than the cost of riveting trusses, 
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Fig. 1 Tension test specimens, 4 in. and % in. fillet welds, 3 in. to 6 in. length 
in laboratory of R. P. IL, Troy, N. ¥ 


and if such continues to be the case the overall cost of welded trusses 
will continue to be less than the overall cost of riveted trusses. Trusses 
are fabricated in the shop where actual and definite costs can be more 
readily established than in the field and the work can be under closer 
supervision, but there has been insufficient experience to date to de- 
termine the actual cost of field work with respect to riveting versus 
welding. Experience also has not been sufficient to determine the 
best form of field connections where welding is to be used, while on 
the other hand, the long experience we have had in bolting and rivet- 
ing structures has determined very exactly the best forms of bolted 
or riveted connections to use. It will, therefore, be necessary for all 
of us to have considerable patience while this problem is being worked 
out. 
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The speaker will not claim that welding is ready to displace rivet 
ing on field work, but he does claim that development to date indicates 
that when the technique of field work on welding has reached the 
high standard with respect to riveting, that the cost will not only b« 
comparable but may even be less, with the additional satisfaction that 
the quiet of the neighborhood will not be disturbed by the terrific 
racket of the riveting hammer. Let us also say, however, that we will 
not, at least for some time, entirely displace pin type connections for 
erecting purposes. There are at the present time no types of field 
onnections in sight which offer any easier method of bringing mem 
bers into proper position than field bolting. It may be that some type 
f joint not yet foreseen ‘vill solve the problem, but for the present we 


\ 

















fer to continue the use of field bolts for the temporary connections 
juired when steel is erected. 


of Design Data for Welded Structures 


When an engineer desires to accomplish a definite purpose he natur- 
ly analyses his problem into its simplest terms and then determines 
e fundamental principles involved. In the design of trusses the 
ethods of calculating stresses have long been determined and there 
therefore, nothing to say at this time on the subject. If, then, the 
resses can be readily calculated, there is only one problem left and 
t is to determine the actual unit stresses to be used for the various 
pes of welds. In order to obtain data for these units the literatur: 
the subject was carefully examined and it was found almost in 
riably that the specimen itself either distorted badly or broke be 
e the welded joint had reached its maximum capacity Obviously, 
t type of test specimen was wrong. It then became necessary to 
ign a test specimen which would fully develop the welded joint to 
ultimate capacity without the specimen itself being stressed be 


d its elastic limit. In other words, the welded joint must be broken 
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before the specimen became distorted. In this way the unit stress 
would be determined for the welded joint and would not be affected 
by an entirely different problem, that is the unit stress in the mem- 
ber. We are all accustomed to testing steel members independently 
of riveted joints, but for some unknown reason when welded joints 
were tested the specimens were not designed to actually test the joint 
but more to prove that sufficient welding could be applied to complete- 





-— --—=- 
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Fig. 3 Showing connections of welded members to form trus Note elimination 


f gwusset plat 


ly distort or cause the member to fail. Of course this latter type 
of test was of no value in furnishing data for the design of welded 
joints. It was merely spectacular without producing unit stresses. 


Securing Unit Stresses fo Welded Joints 


From the information given above you will note that specimens for 
welding tests must be most carefully designed, and a group of twenty- 
four specimens were so designed for welds of 3-in., 4-in., 5-in. and 
6-in. lengths. These specimens were in groups of three, each group 
designed for testing in tension and compression. In all cases, how- 
ever, the welds were designed to fail in shear on a plane perpendicu 
lar to the long side of the triangular cross section of the weld, as indi- 
cated in Fig. 1. This section of the weld, being its weakest plane, 
is in pure shear if no secondary stresses occur at the joint due to de 
flection or distortion of the specimens. Of the 96 welds in this series 
of tests 983 broke along the shear plane and three broke along the con 
tact plane, the shear plane being defined.as the plane across the 
triangular cross section of the weld as mentioned before; and the 
contact plane being defined as the plane where the welding material 
is in contact with either member to be joined together. In each ol 
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the three cases where the pecimens failed t the contact pl: 


at plane, bil 
the parent metal were torn out showing that thorough fusion had 
taken place, and in these three cases the unit stresses developed wer 
lirectly comparable or equal to those where failure was in shear. lh 
rder to indicate the uniformity of these tests diagrams are given i! 


Figs. 4-6 on which is plotted each test. These groups are divided int« 
two parts, the compression group and the tension grou} You will 
note that the compression group gave higher values than the tensi 
roup, and this has been explained by the fact that the compressio1 
group were short chunky specimens in which bending could not o 
ir due to the stresses in the specimens, while the tension group were 
necessity long specimens in which bending would occur e' 

hough the stresses were within the elastic limit. 


From the tests so made it was determined that welding with a mini 
um contact distance of 5/16 in. and a maximum contact distance of 


. in., the variation being specified to allow for the inaccuracies 
vorkmanship, permitted a u 


nit stress of 3000 lb. per lineal inch. The 

tests indicated a range of 11,570 lb. to 14,040 lb. per lineal inch, wit! 
average of 13,055 lbs. per lineal inch for welding of 5/16 in. con 

ct distance, with ten of the twelve specimens having a value of 12,300 
or more per lineal inch and the other two 11,570 Ib. and 11,930 Ib 

er lineal inch. You will observe that basing the unit stress on the 


alues obtained from the tension specimens alone, a factor of safet 


4 i Sci if 
f four or better is obtained in practically all cases. If, on the other 
hand, the compression specimens are considered, a factor of safety 
five or better is apparent in all cases. It is, however, necessary t 


be conservative in any new type of design, and it was for this purpose 
if being conservative, together with the thought that we must not 


handicap a new method by too low unit stresses, that the value 
5000 lb per lineal inch was adopted 
lesign of Welded Truss 

You have, then, before you the two essentials of truss design: first, 


the fact that the stresses can be readily calculated for the variou 
members and joints; and second, the unit stress to be used for the 
design of the joints. The unit stresses used for the design of the 
members of the trusses mentioned as examples were, of course, thos 


regularly used in the design of structural steel in accordance wit! 
standard American practice 


We will now turn to the development of the design of the tri it 
self. You will notice in Fig. 3 that gusset plates are entirely 


ated in the welded design, and that this is another element of welded 
design which results in economy. On the riveted truss the str 


the members must be cared for at the joints by riveting through gus 
et plates. In other words, the members are not directly connected 
together but are connected to another element, the gusset plate, whic! 
eans that the connections are made more than once for each joint i! 


early all trusses. The design of the welded truss, however, shows 
that the members are directly connected to each other so that a unit 


connecting material in the welded design is performing one unit 
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work while more than one unit of connecting material is required in 
the riveted design in order to perform one unit of work. The com- 
parative sections also indicate that simpler members can be used, re 
sulting in a saving of rolling cost, handling cost, paint and inspection 


The welding is symmetrical with the center line of the truss mem 
bers. The amount of welding can be directly and easily calculated 
from the stresses in the members. The problem is just exactly as 
simple as in riveted construction. The saving in weight by using 
welded trusses, given at the beginning of this talk, refers to these 
designs, but your attention is again called.to the comparative sim- 
plicity of the welded truss with respect to the riveted truss, the omis- 
sion of gusset plates and the fact that one unit of material in a welded 
truss performs one unit of work while more than one unit of connect 
ing material is frequently required to perform one unit of work in riv 
eted construction. 


For the present it is desirable that welded connections should be 
designed as simply as possible, that the areas of welding should be 
concentric with the center or gravity of the members and that all 
welds should be designed as shear welds. At the present time tests 
are being developed for other forms of welded connections, but until 
these tests are repeated enough times to determine definitely the unit 
values of such connections we have decided it is desirable to continue 
the simple connections now being used. Riveting and welding shoul: 
be compared with respect to their relative economy in each particula1 
work and whichever proves the more economical should be used. There 
s no conflict of merit between the two methods, simply the age old con 
flict of economy, and whichever proves to be the more economical w 
survive in its proper sphere But certainly our experience with welded 
trusses indicates that this is a field where arc welding is rapidly pro\ 
ng its utility 


Application of Screen Glass to Welding Operations * 
By W. G KING+t 
Wisin we speak of a screen or welding glass we mean a glass that 


is interposed between the eyes and the flame of a welder’s torch, 

the are of an electric welder’s electrode. The function of the glass 
primarily, to protect the operator’s eyes from the injurious ray 
mitted by the flame, arc or molten metal. In addition, through it 
tering medium assist the user to meet his production factor with tl 
east discomfort to his eyes through a reduction of the so-called annoy 

ce glare and incident light and at the same time to provide clarity of 

tail. 

That such requirements are necessary leads us to wonder what phys 

gical effects result through contact with the injurious invisible rays 

e ultra violet and infra red, when the eyes are unprotected. Wher 
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the eyes to excessively bright or highly radiating surfaces to wear 
suitable light absorbing or protection glasses.” 


A filtering glass which should be used is one which will cut off both 
ends of the spectrum, the ultra violet and infra red and which trans- 
mits in reduced quantity only rays of high visibility, such as the yellow 
and green radiations giving the maximum visibility with the minimun 


reception of energy 


Factors Involved in Economical Gas Cutting® 
jy J. C. ANDERSON‘ 


Rpiae more than twenty years ago, there was introduced into this 


country the oxyacetylene welding and cutting process.. During this 


short period of development, the process has grown to enormous pro- 
portions. The growth has been very much like the growth of a child 
the early years requiring the tender and undivided care of those pio 


eers who had sufficient vision and foresight to realize what its full 
} 


development would mean to the industrial 


worid. 


In later years it has grown by leaps and bounds, until there are re- 


quired a great number of plants for the production of oxygen and acety- 


lene, scattered all over the thickly inhabited portions of the United States. 


In addition, large factories have been established for the manufacture of 
! 


torches and regulators and other apparatus required for the combustion 


and application of these gases in the metal working and other industries 


The process has tw listinct branches—welding and cutting. To 
realize how important the latter has become, it is only necessary to not 
that it is estimated that more than half of the oxygen produced in thi 
country is used in cutting operations. 

The oxyacetylene process, generally speaking, offers great opportuni 
ties for economical operation and permits manufacturing processes to be 
performed at considerable savings over old-time methods Due, how- 


ever, to the lack of appreciation of the maximum economies that can be 


attained by the exercise of good judgment in the use of the process ' 
wasteful practices have crept in which are often unrecognized. 


Oxy-Acetylene Cutt an Important P17 


We have called attention to the importance of the oxyacetylene cut 
ting process from an oxygen consumption standpoint. Let us now con 
sider the factors that enter into the economical application of this 


process 


Inasmuch as the cutting operation is primarily dependent on oxygen, 
Supplied under more or less pressure, and is a chemical reaction, we 

1} ’ : : ‘ 
Willi cor 1€1 xygen as the first and most important factor. 

In the early days oxygen was produced from chemicals, and as the 

1; * + ; , o 1 +) . } } " 

quality < he chemicals, the design of the equipment and the intelli- 
rence f the nerators d. the qualit ‘ the cvrel ried accord 
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ingly. As the industry progressed and became more important, oxygel 
was required in greater quantities and of uniform quality. To meet 
the established 


these conditions, the liquetaction process has come to bk 


and practically universal method of production. 
Rather early in the history of the process the importance of the purity 
f the stream of oxygen projected through the cut became recognized 
Much work has been performed in determining the economy afforded by 
the use of high purity oxygen. As a matter of fact, the importance o1 
this factor is now so universally recognized and conceded by engineers 
that, in line with the demands of the industry, oxygen of 99.5 per cent 
purity can be procured in almost every important industrial center in 
this country. Considerable data have been published on this subject | 
press. A study of this literature would 


purity iS so pronounced 


trade papers and the technical 
indicate to anyone interested that the value of 


that simple tests arranged for shop demonstration will clearly show 


Good Equipment Necessary 


Next in importance is the matter of equipment or apparatus, as 


isually called. The cutting process subjects the apparatus to seve 
onditions, and it is, therefore, essential that, if economy is to be s« 
ired in its operation, careful consideration must be given 1 ts cor 
struction and durability at the time it is purchased. 
The entire equipment—torch, regulators and hose—operates at pres 


ures considerably higher than required in welding. The surface 


the material to be cut frequently in a very undesirable condition—im 
| ° . 


bedded with burned sand—heavily coated with rust and often covered 


with several heavy coats of paint. There may also be present pocket 
and corners. All of which prolong the preheating period—deflect th: 
heat back on the torch and operator, or otherwise subject the equipment 
to undesirable heat conditions 

Through rough handling, such as using the torch as a pry t OSE 


‘ ; -« r ; | . - } 
he cut piece or as hammer to knock off slag or to push heated s« 
tions aside, the equipment is often abused to such an extent that on 


the most sturdy wi for itself before being worn ou 


tho# ‘¥ 


With this said it is not out of line to suggest that effective maint 
nance of equipment is one very important factor in 1 

the cutting process. 

There should be on hand sufficient equipment so that torches, regu- 
lators, tips and hose can be withdrawn from service for repairs when 
necessary without interfering with plant or department operations. An 
inadequately equipped cutting department cannot operate economically: 


torches of a type suitable for the work should be provided, and a rang: 


of tip sizes and styles should be on hand to meet any cutting condition 
that may arise 

'T*}, . sie 2 } ‘ } + ] ; 

ihe regulators should be of a type that are capable of passing large 


st cutting. The 


ly ‘ rer . 4 . ° " 
volumes of oxygen at pressures suitable for t] 
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hose should be of the very best quality to withstand the wear and tear 
to which it is continuously subjected in work of this kind. The value 
yf the oxygen wasted through a leaky hose will, in a very short period, 
far exceed the cost of replacing with hose of good quality 


Prope? Supervision Essentia 


Next in importance is the factor of supervision: 
The oxyacetylene cutting process appears to be so simple, and as a 
matter of fact is so simple, that it is often penalized for this very reason 






i ’ : be ft," 
ae “ a 
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[Its simplicity invites unintelligent supervision or perhaps the need for 


supervision or direction is not recognized at all. Supervision to be really 
effective in keeping operating costs down to a satisfactory figure requires 
a thorough knowledge of the oxyacetylene cutting process:and its possi 
bilities A careful study should be made of what is required from the 
standpoint of quality of cut, production per hour per man, cost per ton 
or other unit, space required for efficient operation and other factors 
that seriously affect the results. 


This study should lead to a consideration of equipment requirements 
and methods of operation and will determine the amount of supervision 
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yr direction that is necessary in order that the work may progress stead 


4 


istactory cost 


; 


ily and at a sat 

Because it is difficult to control, the human element will trouble th 
management more than any other one factor. While capable, industrious 
men can and, of course, always should be secured, there will be a great 
variation in their ideas as to those details of the process which are really 


important factors in economical cutting. 





—— Se “i 
Ae ne a's {ee 
F cope ae 7) 
mie : anid - 
* wt | ie 
ats ae 
i+ 
: 
; 
. > ~ 
; 
i 
' 
he 
_ 
fe 
re 
bw 
i . 
s bl : 
vee Ve ye? 
ial a . ia 
. . 
‘a ‘ ae 
5 ae coke RL» o) anny SRS eS 
Piers denlionwntt <i pene ft “- - 
— +a, 
<+ 
. : 1 + : " , 4 . 
[he individual operator should be guided in the selecti f tip 


oxygen and acetylene pressures for the various thicknesses and kind 


; 


naterial to be cut. He should be urged to move the torch forwar 


‘apidly as it will cut and at the same time produce factor 
iPiacCe 
E\ffici ; ; x . les +o] — lorat . tha ahilitw 
ancient supervis=1o0! Will always ake INvo msiaderatvlo rie @aDILILY 
the operator when assigning work and will continuously strive ft 


icate the industrious man in order that he may become a more va 
operator. 


) Sizes and Pregs sre Showed oe Snecified 


izes and the proper pressures for operation wi ilwa sper 
d for various thicknesses and conditions. The approximate speed can 


) be established within close limits as a guide for the operator. The 
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desired quality of surface can be established, and economy in oxygen 
consumption can be secured if sufficient attention be given these par- 
ticular features. The selection of tip size and style governs, to a con 
siderable extent, the quality of cut produced, and largely determines 
the pressure of oxygen and fuel gas used, and the speed at which satis- 
factory cutting can be accomplished. 


Manufacturers’ tables of tip sizes can be followed rather closely with 
profit, but the tendency is more often to use larger sizes than those 
specified in the belief that by so doing faster cutting can be accom- 
plished. As a matter of fact faster cutting can more often be done with 
small, suitably sized tips for the reason that the chilling effect is mini- 
mized and there is less induction of atmospheric oxygen and nitrogen 
into the cutting jet to dilute and contaminate the stream of oxygen 
that will do the cutting at satisfactory speed, and with suitable quality 
of surface produced will be admitted by everyone. 


The style of tip should also be given consideration, and in general it 
is safe to assume that one with multiple heating flames of small size is 
suitable for most cutting, except when the material is covered with a 
heavy refractory covering of rust, scale or paint, in which case larger 
preheating flames are desirable. The cutting tips receive severe abuse, 
and too much care cannot be exercised in maintaining their original per- 
fect form and condition. 


Tip sizes, pressures, speeds of cutting and quality of cut are so closely 
related and have such an important bearing on economy that we will 
consider them in greater detail. The establishment of a correct schedule 
of oxygen and gas pressures for the cutting of various thicknesses and 
grades of material is just as important as the insistance on the use of 
suitable tips. In fact, the specifications for tip sizes and oxygen pres- 
sures are so closely related that it is impossible to think of one without 
considering the other. 


We have said that the tip with the smallest cutting oxygen stream 
orifice which conditions permit should be used, and consequently, in the 
interest of economy, we must also say that the lowest reasonable pressure 
of oxygen should be employed which will give satisfactory performance 
at economical speeds. High oxygen pressures are usually wasteful of 
oxygen unless the operator, by reason of extensive experience, can oper- 
ate at a high enough speed to utilize the oxygen economically. 


Speed of Cutting Important for Economical Operation 


This brings us to the consideration of speed of cutting and its influ- 
ence on economical operation. There can be no argument as to the 
influence of speed of cutting upon the cost of operation when it is rec- 
ognized that with a given orifice and a constant pressure oxygen flows 
at a constant rate. It is, therefore, important that every effort be mad 
to force the torch to cut at the greatest possible speed commensurate 
with the quality desired. 


Frequently we find that speed is thought to be the most important 
consideration for the attainment of economical cutting, but we need 
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only stop for a minute and compare the cost of the oxygen which will 
pass through a tip of given size in an hour with the hourly labor cost 
to see that the oxygen cost is a far more important factor. Farther on 
in this paper we will consider a table which will very clearly illustrate 
all the points we are specifying as factors in economical cutting, and it 
may be of interest to note that the average ratio of oxygen cost to labo 
cost was 3.49 to 1, not considering overhead. It behooves us, there- 
fore, to conserve oxygen, but to the extent only that it does not penalize 
the operation. 


We must remember that in oxygen we are dealing with an invisible 
power, and while we can see the sparks fly when this power is released 
in a cutting operation there can be a considerable portion of the oxygen 
wasted either through ignorance or willfulness by the combination ot 
large tips, high pressure and insufficient speed. Let us try to remembe1 
that unless ‘all the oxygen is brought into contact with the steel that is 
possible through the combined influence of stream size, pressure and 
speed, We are not using the oxygen cutting process efficiently. 


Near the beginning of this paper it was stated that laboratory tests 
were not required to determine the value of high purity oxygen in cut 
ting, and it is equally true, and fortunately so, that laboratory tests ar 
not required to determine when and how economical results are obtained 
in shop operations. Anyone who has analyzed to his own satisfaction 
the phenomenon of oxygen cutting has determined that the most eco- 
nomical cutting is usually done where the drag lines are rather fine but 
regular at no point parallel to the axis of the jet, yet nearly perpendicular 
to the surface at the top but curving away rather abruptly in a direction 
opposite to the direction of travel after one-half of the thickness of .the 
plate has been cut, leaving both top and bottom edges of the kerf clean 
and fairly sharp. As a rule, the greater the drag under these conditions 
the more efficiently has the oxygen been used. These conditions of drag 
line are applicable only for straight line work. For circular or irregular 
cutting the cutting lines must approach the vertical more closely to 
avoid under-cutting. If, however, the dimension tolerances are not too 
close, the same economical operation is possible. 

Comparing Operators 


It has become standard practice in computing cutting costs, in rating 
perators or in otherwise establishing values, to compare time, oxygen, 
fuel gas and labor cost in relation to square inches cut considering one 
ut surface only. 


To illustrate the importance of these various factors viewed from 
different angles, a table is presented herewith giving the results obtained 
by seven different cutting operators working on the same grade and 
thickness of material. In this case the torches were all operated m« 
hanically and, therefore, the question of personal skill does not enter. 
This table will serve, therefore, to point out that greater differences may 
be expected in hand cutting under similar circumstances when differences 
such as shown can exist in mechanical operation when only the tip size, 
Xygen pressure and speed are under the operator’s control and no exer- 
tion is necessary other than watchfulness on the part of the operator. 
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Oper Sq. h Ratio 
ator Thick- Pres- Cut per Oxygen to 
No. ness Speed Tip sure Cu. Ft. Drag Labor Cost 

l 2% 9.45 25-4 30 7.45 1%’ 3.50 
2 2% 8.04 24-3 10) 8.59 %” 2.55 

2% 8. 24-3 55 6.56 3%” 3.36 
! 2% 7.93 24-3 70 5.82 3,” 3.73 
5 2% 3. 25-4 50 7.02 a 3.13 
6 2%, 8.1 25-4 10 6.0 34” 3.80 
7 2% 8.74 25—4 50 5.52 4” 4.38 


Here we see the result of permitting operators to put into practice 
their individual ideas as to tip size, speed and oxygen pressures. Each 
operator worked on the same grade and thinckness of material. 


Operator No. 1 believed in a large tip and low oxygen pressure and 
just as much speed as would permit uninterrupted cutting. He secured 
by this reasoning very good economy, but his pressure was too low for 
the size of tip, and he consequently did not secure the maximum speed 
and fell a little short of the economical cutting mark established by 
operator No. 2. 

Operator No. 2—In proof of what we have just said, let us look at 
the work of operator No. 2. We find that he chose a No. 3 tip, which is 
39.4 per cent smaller in area than a No. 4 tip, but used oxygen at 10 lb. 
per sq. in. more pressure than the larger tip. Under these conditions 
he cut at 15 per cent less speed but at 15 per cent more economy in 
xygen. The fact that operator No. 2 cut 8.59 sq. in. per foot of oxygen 
and therefore did more economical cutting is further verified by the fact 
that in this instance his ratio of oxygen to labor cost was 2.55 to 1 as 
compared with operator No. 1 at 3.50 to 1. In other words, operator 
No. 2 selected a combination of tip size, oxygen pressure and speed that 


produced at an economical rate 


Operator No. 5 chose the same tip size and pressure as operator No. 1, 
but did not work up to the capacity of that combination in speed with 


the result that his operations were less profitable. 

Now let us see what it means to go to the other extreme. 

Operator No. 4—This man favored small tips and high pressure, and 
with a No. tip, the same as No. 2 operator, he increased his oxygen 
pressure to 70 lb. and his speed decreased slightly. The result is ex- 
tremely poor economy in comparison. 


Operator No. 7, who believed in large tips, also believed in a con- 
siderably higher pressure than operator No. 1 and a slightly higher speed 
than the other operators except No. 1, but not in any sense the maximum 
speed for that tip size and pressure. The result is that his work is even 
less profitable than that of operator No. 4. 


Let us consider the work of all of these men from other angles. We 
have stated that simple tests could be conducted in the shop to determine 
the economy of the process, etc. In addition, this chart we are discussing 
illustrates how the value of the men based on individual ideas and judg- 
ment can be determined. It also shows how a standard practice can be 
established for a particular grade of work by specifying tip sizes, styles 
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hat exists in every foot of oxygen. Ocular proof of cutting efficiency 
s exhibited in the appearance of the surface of every cut. This was 
‘eferred to previously in this paper, but we will consider now witl 
eference to the results as shown in the table under discussi 
The table shows that the di noticed in the case of Operator N l 
vas 1/4 in., and nar th would be considered as indicative of 
xtremely economical cu We must, however, always take into con 
deration tip size and pressure in an analysis of this kind. The high 
peed, large tip size an w oxygen pressure would indicate that the 
ronounced drag was e result of dilution or contamination of the 
xygen stream, to the point where cutting practically ceased The drag 
the case of operator N 2 using a small tip was indicative of econom 
al cutting, the lines being fin d regular, the top edge was sharp an 
he face perpendicular, denoting a narrow kerf with clear sharp cutting 
ffording only a slight opportunity for atmospheric dilution It is inter 
ting to note that this operator was by far the most valuable cutte) 
rom the standpoint of ratir 
n an analysis of cutting results we must bear in mind the fact that 
s the cutti lines more nearly approach the rtical, tl cutting 
eration becomes mor tl or the reason that mucl n sumed 
gen is passing out he it This is very emphaticall née it 
the figures shown i é inder consideration r} st rati 
ures speak for then eS al tand as a very convincing gument 
r intelligent super covering all details of cutting operations 
t inately wasteful oper n¢ nditions either do not exist r the ae 
ong continue when tl! xX} n or apparatus manufacture | 
1 in applying or sup¢ ng the process is in eff 
The lowest possible operating st cannot be approached unl shop 
nditions are arranged tl n in make the best possibl ise of 
r time and keep the cutting practically continuously du 
tal working hour I ation of this will mean that 
The work will be pla ind laid out, and instruction given in the 
iirements of the jol that each operator can proceed with his worl] 
th a thorough under ding of what is expected of I n the matt 
production and quality Segregation of the work should be unde 
ken so each operatol n pr eed from job to job vithout frequent 
anges in tip 3izes 7 p! n may possibly involve mors handling ol 
iterial than is customary, it close study of the problem and a tria 
his plan will soon i: te that handling material less costly thar 
unnecessary use of oxygel! 
While it is true that we have had under consideration in this paper 
cutting pe rformed stee] plates, the statements made ire just as 
licable to cutting operations on steel castings or forgings, keeping in 
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mind that shop practice or methods of production for the latter com- 
modities necessitate the consideration of other factors such as riser de- 
sign, etc. It will suffice to say that with these important factors which 
affect cutting results recognized and put into practice and conscientiously 
followed, there will result an economical use of the oxyacetylene process. 
Furthermore, the attention on the part of the shop management to these 
details and the experience gained will indicate just how shop practices 
in the preparation, handling and treatment of material will have to be 
modified to permit the realizations of the maximum economy in torch 
operation. 


Automatic Welding of Structural Steel 
GEO. A. CALDWELL+ 


N an experience with are welding as applied to structural steel, ex 

tending over a period of eight years, the thought had occurred to 
me at various times that the automatic machine might be used with 
economy in many cases in this class of work 


Until the Melrose Park Plant of the Mississippi Valley Structural 
Steel Company at Chicago, came up for consideration, no good oppor- 
tunity to try out the new idea presented itself; but here with all fac- 
tors, including design and method of fabrication, under the control of 
our company, was such an opportunity. 


In this situation a machine was constructed under my direction to 
convey the material to the electrodes and control the welding, and it 
was used exclusively in fabricating two buildings of that plant. These 
buildings were the warehouse, to be used for housing stock material, 
and the painting and loading shed. Being similar in construction, a 
description of the warehouse and the steps taken in its fabrication 
will illustrate the process for both buildings. 

The Building 


The warehouse is a building 340 ft. long by 135 ft. wide, covered and 

sided with corrugated metal. The main bay has an overhead crane 
f 20 tons capacity on rails 80 ft. center to center and 25 ft. high. 
On either side is a lean-to shed 26 ft. wide. The panels are 27 ft. and 
8 in. long. All field connections were bolted, except the webs of the 
crane runway girders were welded to the webs of the columns, and 
the lower chords of the trusses were spliced at the center by welding 
on the ground preceding erection. 

The trusses are of curved top chord design—the chords being two 
angles back to back and welded together intermittently forming a tee. 
The intermittent welding on these chords was the only machine work 
on the trusses, all other connections being welded by hand. 

The Columns 

Each main column, excepting details, is made up of five pieces: A 

web plate, an upper extension to the web plate, a channel outer flange, 


Vice-president, M ppi Valley Structural C nd Cor 
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an I-beam inner flange, and a plate extension to the inner flange, at 
the upper end. 


The I-beam flange extends from the base plate to the cap plate on 
which the crane runway girders rest. The main web plate extends 
from the base plate to the top of the crane runway girders. The chan 
nel flange extends from the base plate to the cap plate on which the 
roof truss rests. The upper extension to the web plate is welded to 
the top of the main web plate and extends to the top of the channe! 
flange. The inner flange of the top extension is a plate, slotted at its 
lower end to straddle the main web plate, and extends from the cay 
plate under the girders to the cap plate under the trusses, to both of 
which it is welded. 














The preliminary operations on these parts before welding were 


he main webs and extension webs were sheared square to length. Thi 
nner flanges of the upper extension above girders were sheared 


and 
slotted. The I-beam flanges were cut and milled to length. The chan 
els were cut and milled and punched on spacer for field connection 


When these operations on tne parts were completed, they were laid ir 
onvenient places near the welder. 


A brief desc ription of the welding machine and what it does, her 
eems desirable and is set forth as follows: There is a long table, sup 
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porting power driven rolls on which the material to be welded travels 
torward. These rolls have a variable speed, the highest being about 


10 surface feet per minute, and the lowest range being 2 in. per min 
ute. The speed is adjustable and controlled by the operator to suit the 
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ork in hand. Also the rolls are reversible and welding may be done 





either direction. 

Near the center of the table and above it are guide rolls to hold 
the members in their proper relation while the welds are being made 
Overhead is a hold-down roller for the purpose of applying pressure 

insure close contact between the pieces being welded. All these 
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rolls are adjustable, admitting large variety and sizes within the range 
of the machine. 

On either side, above the center of the roller table, is mounted an 
automatic welding head and each is wired to its control panel. These 
heads are so mounted that they are adjustable vertically, laterally 
and longitudinally, to accommodate the range of sizes and the variety 
of welding desired. They are also wired in step with the table driv- 
ing mechanism, so that control is simplified; e.g., the closing of one 
electric switch changes the operation from continuous welds to auto- 





matic stitching. (By stitching, as herein used, is meant any series of 
short intermittent welds used to make completed connection, the welds 
being of uniform length and uniform in spacing.) 


Automatic stitching comprehends cutting off the arc, speeding up 
the travel of the work to the next weld, slowing down of the trave! to 
welding speed, striking the arc, making the stitch-weld and repeat so 
long as the switch controlling it is closed. Open that switch and con- 
tinuous weld again follows. 


A wide range of automatic spacing is provided, the shortest being 


3%, in. and the longest 27 in. between welds. Also the length of the 
stitches can be made anything desired. 
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The material for these columns having been assembled at the ma 
chine, the welding heads were adjusted to the proper angle and posi 
tion to lay the fillets where wanted. As the major part of these seams 
was to be stitching, of 9-in. spaces on one side of the web, alternated 
with like spaces on the other side, the electrodes were placed 4% in 
apart longitudinally. The speed was adjusted to move the material 
along 734 in. per minute while welds were being made, and a travel 
ing speed between welds at the rate of 40 ft. Using 5/32-in. electrodes 
and 200 amp. of current, the columns were then put through in the 
following order: 


Welding the Columns 


The first operation was the welding of the small webs to the inner 
flanges for the upper extension, forming a tee section, and as this 
was done these pieces were laid aside. 

Second—The I-beam flanges were welded to the main webs for all 
columns and these pieces were laid aside. 

Third—-The channel flanges were welded to the preceding pieces in 
the following manner, which is typical of all our machine welding, and 
is here described in detail for one column. 


The channel is placed flat on the rolls of the table with the flanges 
turned up, and that end which is at the bottom end of the finished col- 
umn, first presented to the welder. A section of the main web, to 
gether with its I-beam flange, is now placed on the edge, in its prope. 
position on the center of the web of the channel, the I-beam projecting 
upward. The base ends of these pieces are made flush, and the whole 
is advanced through the guide rolls to the first electrode. The hold- 
down roller is now adjusted to put pressure on the pieces, the channe! 
at this point resting on the center roll of the table, and this roll being 
a little higher than all the others. 


The operator now closes two switches, one controlling travel and the 
other controlling the first electrode. This electrode strikes its ar: 
and continues welding as the material.advances. When it reaches the 
second electrode the operator closes its switch and it begins welding. 
There are now two seams being welded on opposite sides of the web 
plate, one 4% in. in advance of the other. This continues until the space 
requiring continuous weld is covered. Then the operator closes a 
fourth switch. Stitching now begins and continues until a point is 
reached where continuous weld is again called for, such as a point 
where a truss is to be connected to the channel, and a stronger seam is 
desired to take the load coming on at that point. In the work being 
described, near the end of the main web plate was such a place. Here 
the operator opens switch No. 4 and continuous welds follow until 
the first electrode reaches the end of the plate. 


The welding is now halted and one of the tee sections resulting from 
the first welding operations on these columns is placed in position, {ts 
top end being made flush with the top end of the channel flange and 
welding is continued to the end. This completes the machine work on 
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the column which is now taken to an adjacent space and the details 
welded on by hand. 


The details include a_ base plate, a cap plate on top of the column, 
a bar on inner flange to connect a brace from the truss, some stiffeners 
and a cap plate on top of the I-beam flange to serve as a seat for the 
crane runway girders. This cap plate was let into the web of the col- 
umn by notching the latter with a torch, and, with the plate in place, 
the notch was closed by welding all around. The two forks of the 
inner flange of the upper extension were bent over and welded to this 
lower cap plate and stitched to the main web plate. Also the main 




















Fig. 5 Kirst girde welded on tomatic machine, der proof test load of 59 to 


web plate and its extension were joined together by welding at this 
time. 


All field connection holes, except those located in the details, were 
placed in the webs of the channels, thus greatly reducing the amount 
of material handled at the punches and simplifying the punching 
operation. 


Crane Runway Girders 


The crane runway girders were each made up of three pieces, except 
stiffeners. A 15-in., 50-lb. I-beam for top flange, a 12 x %-in. plate 
for bottom flange, and a 36-in. x %-in. plate for web. The webs and 
top flanges were 27 ft. 714 in. long. The bottom flanges were cut 14 in 
shorter at either end, to clear fillet on column cap plate, made in weld- 
ing the latter into the notch of the column web plate 


The punching required in this material was four holes in either end 
of the lower flange plate to connect the girder to its seat plate on th: 
column, and holes along the top flange to connect the rail clamps. 
Also there were holes in some of the stiffener bars to attach the co! 
lector wires carrying current to the crane. 


As only two double seams were needed, the girders were a less com 
plicated job for the machine than the columns. The lower flanges were 
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first welded to the webs for all girders, and this was followed by weld- 
ing on of the top flanges. 


The welding speed on the girders was reduced to 5%4 in. per minute, 
the travel speed remaining the same as that for the columns. On the 
lower flange a continuous double seam 30 in. long was required at 
either end of the girder. Over the intervening space stitches 2‘ in. 
in length, spaced 6° in. apart, were used on one side of the web plate 
alternating with like spaces and stitches on the opposite side. On the 
top flange there was similar arrangement and spacing to that on the 
bottom, except the continuous welds at either end were 36 in. in 
length, and the stitch welds were 3%% in. long, the latter being equiv 
lent to one continuous weld. 


For this spacing, the electrodes were adjusted 3%¢ in. apart longi 
tudinally, and it will be noted that where a continuous double seam i 
made with electrodes so spaced, one of the seams will be longer thai 
the other. As it complements the arrangement of the stitches no at 
tention is given to this fact, except to make the shorter of the con 
tinuous welds in the double seam the full length called for 


When stitches precede or follow continuous welds, the latter usuall 
overrun in length a small amount, sometimes as much as the length of 
the stitch which is being used in that seam. This fact also is ignored 
and the extra length of continuous weld thrown in for good measur 
as less time is consumed in making it than would be required to adju 
the spacing to the exact spot. 


The end stiffeners, two 5 x -in. bars, and the intermediate stiffener 


1 x *¢ bars were milled to a drive fit and welded in by hand, on 
adjacent floor, thus completing the girders. 


Some T ¢ ST Re sults 


The first girder welded was an exception to the above in that tl 


a 
flanges on it were welded at the rate of 7°4 in. per minut Als« 
coupons were tacked on at the beginning and end of each seam of thi 
girder, and welded by the machine as they passed through. Th 
coupons were knocked off after the girder was completed and we! 
pulled in a testing machine, showing values from 7600 to 9400 Ib. ps 
lineal inch. This girder was placed under a test load of 58 tons dis 


tributed over 6 ft. at the center, and showed no sign of failure in a1 
of the welds. The girder deflected under that load 5/16 of an inc} 
the center, and strain checks appeared in the mill scale on the plate 


around -some of the stiffener welds. The stress in lower flange was 
26,000 lb. per square inch 


Other members in the building, welded on the machine, were lat 
number of struts made of a channel with a bar welded on the bar 


) 


imilar to Fig. 2 of typical sections shown herew 


No warpage or distortion was noticeable in any of the work except 
where the lower flanges of the girders were welded with two conti! 


us seams at the ends, the plates were slightly troughed. This trough 
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ing of flanges also occurred to a less degree at the ends of the columns 
where two continuous seams were made. 


Flanges on both girders and columns were held to a tight bearing 
on the web plates throughout, and it was noted that this was essential 
to the making of good welds with the machine. 


Two men operate the machine, one acting as a helper in placing the 
material and observing the second are as the welding proceeds. 


From the rate of travel and the welding speed, the time consumed 
in making a welded seam can be figured, and this time will closely corre- 
spond to the observed time on a number of these seams. Costs also 
can be figured and it will be apparent that there is some saving over 
riveted work. This also checks with our cost sheets on this job. Al- 
together, it was a very satisfactory adventure, and we have been wide 
ly complimented on the appearance of the work. 


New High Strength Joint* 


By H. E. ROCKEFELLER+t 


pes some time engineers of our company and the United States Cast 

Iron Pipe Company have been conducting a joint investigation on 
the laying of cast iron pipe lines with bronze-welded joints. As part of 
this investigation, an experimental line was laid under conditions that 
permitted careful study of the various factors involved. Certain of the 
data thus obtained seemed to indicate that the collar type of joint had 
certain defects. Since a strong leak-proof joint for cast iron pipe is 
one of the most important problems confronting the gas distribution 
industry, it seemed desirable to review the entire question of the design 
of joint for bronze-welding of cast iron pipe. 


In the early stages of bronze-welding development, several types of 
joint design were investigated, namely, the vee, collar and combined vee 
and collar. Tests made on strips cut from the pipe showed that failure 
occurred at the cast iron adjacent to the bronze for all cases of collar 
type design, whereas the simple vee type failed along the bevel. Since 
the collar design took advantage of the well-known high shear strength 
of bronze adhering to cast iron, and furthermore, since all of the breaks 
with the collar type occurred in the pipe itself, it was decided that the 
collar was the correct design, and this type has been used almost exclu- 
sively in all installations. 


Flexure Tests Show Weakness of Collar 


Since the early tests were made simply on strips cut from the pipe, 
and since the present investigations seem to indicate that the collar type 
joint is not as strong as it was thought to be, it was deemed advisable 
to make cross bending tests on full-size 12-foot sections. Both plain 
and jointed pipe were tested. Tests were made in a 100.000-Ib. testing 
machine, using a 14-ft. length of 10-in. I-beam as a base. Rocker sup 


*Presented before New York Section Meeting, Dec. 2, 1927 
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ports were mounted on the beam to hold the ends of the pipe section 
Pipe was tested as a simple beam, load being applied through a rocket 
knife edge at the center of the span, which was 1042 ft. in practically all 
cases. Jointed samples were prepared by bronze-welding two 6-ft. se 
tions together, using the collar type weld. As shown in Fig. 1, th 
load was applied directly to the collar so as to produce the maximun 
bending movement and stress at the joint. 

The results of these tests summarized in Table I show that thé 


; rt} f +} 


f the bronze collar joint is only about 55 per cent of the rength of 





Fig. 1 Cross bending test of collar type bronze w 


pipe itself when deLavaud pipe is used. With sand cast pipe, the colla 
joint is considerably weaker, having only about 42 per cent of the strengtl 


of the pipe. In all cases, failure occurred in the cast iron at the edge 


TABLE J—FLEXURE TESTS—CAST IRON PIP! 


Modulus of Joint 

Rupture, Efficiency 
j-in. deLavaud cast iron pipe: Lb. per Sq. hi Per Ce 
» oer so a ete hddead bone 34,500 100 
With collar type bronze weld hes 19,000 55 
With vee type bronze weld........ ee eee 28,750 83 
With shear vee bronze weld ............ 32,950 96 

in. sand cast iron pipe: 

PIED, hn von Bai 00 655s paw ba One ed bese 27,170 100 
With collar type bronze weld ............. 11,450 12 
With vee type bronze weld................ 21,500 9 


With shear vee bronze weld.............. 27,500 100 
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The collar type weld apparently has a decided weakening 
ist iron next to the joint, causing failure at half the 


unjointed pipe. 


Die to Stre r Cr centration 
ieories have been advanced as to the cause of the weakness 
of the cast iron adjacent to the bronze weld Careful 
a 
AAs a. 
AAA 
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investigations have shown that the bronze-welding operation produces 
no change in the chemical properties or physical structure of the cast 
ron adjacent to the bronze weld. If this is the case, then why does 
failure always take place in the cast iron immediately adjacent to the 
bronze collar? The answer as determined by the present investigation 
lies in the mechanical design of the collar joint. There is a concentration 
of stress in the cast iron next to the bronze collar which causes the 
failure. 
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This is evident from a study of the stress transfer in this type 
‘int. It may be shown graphically, as in Fig. 2. For any metal under 
train, stress distribution may be represented by lines of stress or flow 
nes. If load is uniform over the cross-section, these lines will be evenly 
paced. If the distribution is upset, stress concentrations will be rep- 
esented by the bunching and crowding of the stress lines. As an illus- 
tration, consider a plate subjected to a uniform load, as in A in Fig. 2. 
\long the sides of the plate the stress lines are uniformly distributed, 
ut at the center where a hole has been cut in the plate, the stress lines 

ist flow around the opening to transfer the stress in that section, and 

ere is a bunching of the stress lines at the edge of the opening, indicat- 
ng high stress concentration at this point. That such is the case is a 
ell-established engineering fact, and it has been shown by actual ex- 
eriment that the stress is three times that in the rest of the plate. 
When a stress transfer diagram is made for the collar joint, as in B 
g. 2, it is immediately evident that there is a very decided stress con 
itration in the cast iron next to the joint, as shown at y. The stress 

this point may be two or three times the stress in the pipe further 
way from the joint. With the collar type in cast iron, the 

section next to the bronze will be stressed to the 
nder a relatively low load, since they may be under 


fibers in 
point of fracture 


a stress concen 
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tration of over twice the average in the pipe. It is at this point in stress 
concentration that failure invariably occurs. 





Fig. 4 Hydrostatic test bomb Fig. 5 Bomb after testing Yr 
of two 2 ft lengths of class 150 ture practically longitudinal 
id pipe joined with the shear-vee though partly spira 








ize-welded joint The ends were not affected by 
sed with steel bull plugs bronze-welded 
on 
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Vee Type Joint Gives Better Stress Transfei 


To effect uniform transfer of stress from one section to another through 
a joint, the simple vee type is much more efficient. As shown at C, Fig 
2, there is practically a straight line transfer of stress through this type 
of joint. As mentioned previously, the vee type joint was tried in the 
early experiments of bronze-welding cast iron pipe, but the tests seemed 
to indicate that this joint was weaker than the collar type. However, it 
is now known that failure in these tests was due not to the design of 
the joint, but to improper preparation of the beveled surfaces of the pipe 


When cast iron pipe is machined, the machined surface is extremely 
difficult to tin, and there is very poor adhesion of the bronze to the 
surface, due apparently to the graphite flakes that are exposed. This 
machined surface is easily decarbonized by annealing to a bright red, 
after which the tinning operation becomes practically automatic. Since 
this fact became known it has been standard practice to machine the 
ends of cast iron pipe and anneal for bronze-welding. Unfortunately, 
this necessity for annealing was not known by the earlier investigator 
\f the vee-type joint. 

Simple V ee Stronger Than Collar 


In order to check the theory that the vee-type joint made on properly 
annealed beveled surfaces, should show a much higher strength than the 
collar type joint, it was decided to make cross bend tests on full-sized 
pipe, using the vee-type joint. Results as summarized in Table I show 
that the reasoning was correct, for the strength has increased to 70 to 
83 per cent of that of the plain pipe. It is interesting to note that this 
simple vee joint, although its strength is not quite equal to the pipe, is 
more efficient than any known mechanical joint. 


A study of the type of failure brought out some very interesting points 
Failures occurred in every case along the vee. Generally a fracture in 
deLavaud pipe showed a layer of cast iron adhering to the bronze at 
the bottom of the vee or at the inner part of the pipe wall. At the outer 
part of the wall, fracture followed along the tinned surface of the bevel, 
leaving a very thin coating of bronze on this part of the pipe 


This type of failure showed that the adhesive strength between bronz 
and east iron in tension was not fully equal to the high tensile strength 
of the deLavaud pipe. Therefore, the simple vee joint was redesigned 
to introduce a shear area, thus utilizing the known high shear adhesion 
of bronze and cast iron to assist the tensile adhesion along the bevel. 
Results of flexure tests are summarized in Table I. 


Failure. occurred in the cast iron, showing that the full strength is 
btained when the vee type joint is reinforced by a small shear area. 

Further tests of the shear vee joint were made by preparing hydro 
tatic bombs. Two 2-ft. lengths of class 150 deLavaud pipe were united 
with the shear-vee joint. The ends were closed with steel bull plugs to 
nsure uniform stress distribution in the bomb (Fig. 4). Two of these 
ombs were made and tested to destruction with hydrostatic pressure, 
ne requiring 27,800 lb. per sq. in., the other 24,500 Ib. per sq. in. Thess 
igree closely with published data on the bursting tests of cast iron pipe. 
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i4 
Both bombs fractured longitudinally in the pipe (Fig. 5), the bronze 


welds appearing to be unaffected. 


Most economical design is obtained by using a 40-deg. bevel with the 
additional shear area about 3/32 in. from the outside of the pipe wall 
For ease in laying and economy in cost this distance seems to be constant 


for practically all wall thickness of the pipe. 


T he Shear-V e¢ T ype if Joint 


I joint 


modified combined collar and vee 
pipe wall. With this joint 


eccentricity. 


The shear-vee type joint is a 
with the bronze within the limits of the 
there is no detrimental stress concentration or 


no thickening or reinforcement is re 


In welding this joint, little or 
Sq in., 


quired. The bronze has an ultimate strength of 40,000 lb. per 
so with the depth of the weld eg the wall, the 
t 


deposited bronze-is stronger than 


lal to the thir kness oft 
1e pipe 


The shear-vee joint for bronze-welding cast iron pipe has numerous 
advantages over the collar joint, besides being decidedly stronger. From 
a welding standpoint, the joint, if properly prepared, is easier 
With the collar joints, considerable difficulty is experienced by 
not experienced with this construction, in making the collar of corre 
over the abutting pipe ends. An 


\ 
’ 
' 


+ 


mak¢ 
operator . 


+ 


dimensions and in equally spacing it 


excess amount of bronze was used with this joint, which, since it con 
tituted the largest individual item of cost, made the joint needlessly 
expensive. With the shear-vee joint, the dimensions are controlled and 
guided by the nature of the design. All that is necessary is that the ver 


is filled. The cost of this joint, which includes machining the pip 
correctly, is slightly less than that of the collar type. It is, howeve1 
more expensive than the low cost vee joint, which is approximately 2 
to 50 per cent cheaper than the collar type. 

Searing, or annealing, which costs the same as for the collar typ: 
at the pipe manufacturer’s plant. It should 


not be attempted 


with the blowpipe, except where absolutely necessary for special cot 


truction in the field, as it may easily be improperly done 

The much higher strength of the vee and shear-vee types of joint ha 
significant importance in considering the success to be obtained with 
bronze-welded cast iron lines. The field experience with bronze-welded 
ollar construction showed that even with a joint of only 40 to 50 per 


cent the strength of the pipe, failure occurred in only about 2 per cent 
of the total joints laid. Ninety -eight per cent of the joints, consequent) 
ss than 10,000 to 18,000 lb. per sq. in. inten 
have resulted. Of the 2 per cent tha 


were subjected to strains le 


sitv, as otherwise failure would ] 
failed, the stresses probably were just in excess of the strength of tl 
f 10 


idily be see therefore, that an increase of 1 


collar joints. It can re: 
\btained with the shear-vee joi ‘sll me: 
obtain with the shear-vee joint will meai 


per cent in the strength a 
+} 


t 

the elimination of the few breaks which did occur. Moreover, in the 
early laying of bronze-welded lines with the collar joint, no particula) 
care was exercised to minimize eithe r the temperature or bending strains 


believed the joint was stronger than the pipe and would wit! 
the sections int 


as it was 
However, bronze welding converts tl 


stand any stress 
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1 continuous tube of cast iron, and tensile stresses from bending and 
temperature must be controlled within safe limits. As shown in “Con- 
trolling Temperature and Bending Strains in Bronze-Welded Cast ILron 
Pipe Lines,” safety can be assured by exercising a reasonable amount 
of care in laying and by effectively using expansion joints. 


The bronze joint has a lower electrical resistance than any of the 
ommon joints used with cast iron pipe; hence, it conducts any stray 
currents which may be traveling the line without the joint being at 
tacked by electrolytic action, as may occur when a high resistance joint 
causes the current to leave and reenter the line. 

Inspection of joints in service over a period of four years and invest 
gations conducted and reported by the Committee of Corrosion of the 
\merican Gas Association and U. S. Bureau of Standards have show: 
that the rate of corrosion is no greater in or adjacent to the joint than 
n any other part of the pipe. 

With the strains minimized and with a joint that actually approximates 
strength of the pipe, success is assured for the leakproof, long-lived 


tallation that bronze-welded cast iron pipe construction offer: 


mwwnawnry 


n conclusion, this investigation and test of bronze-welded joints in 
ill size members has established the following facts: 
The bronze-welded collar joint for cast iron pipe is inefficient 
2) The weakness of the joint and the characteristic failure that 


curs in the cast iron next to the bronze collar is not, as has sometime 
een contended, due to shrinkage of the bronze collar, structural chang: 
r any detrimental effect on the cast iron from heat or the bronze 
velding process. The weakness is in mechanical design and is the result 
if a very high stress concentration adjacent to the collar. 


’ 


3) The bronze-welded vee joint is from 50 per cent to 100 per cent 
tronger than the collar joint. The strength of the vee joint, althoug! 
not exactly equal to that of the pipe, approximates it. Searing or an 
nealing the machined bevel is necessary to insure a strong positive unio 
between the bronze and cast iron 


; +} 


1) The shear-vee joint, by adding a shear area e strong vet 
int, develops practically the full strength of the pips 


») The vee type joints, in addition to being stronger, require le 
aterials, are more easily and quickly made, and are hence cheaper thar 
ie collar joint. They compare favorably in cost with any of the con 
mon mechanical joints in use which do not have the absolutely leakproof, 


; 


n-deteriorating qualities offered by the bronze-welded joint for cast 


‘on pipe. 


6) Under ordinary conditions, the use of these joints, combined w 
easonable care and thought in laying and placing expansion joints 
uarantees the elimination of failures in a bronze-welded cast iron pip 


ne 
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The Metallurgy of Welding Wire* 
By C. A. McCuNE?+ 


LL authorities are agreed that a properly made weld involves good 
A base metal, suitable metal to be welded, good welding wire, a trained 
operator, and good equipment. In these days of automatic electric 
welding, the personal element of the operator is dispensed with, and by 
this elimination there is a contradiction of the old fallacy that 85 per cent 
of the success of satisfactory welding is due to the operator. It is 
naturally essential, however, in manual welding that the work be per- 
formed by a skilled operator. 


Satisfactory welding apparatus is readily obtainable today. The 
majority of welding operators are capable men but unfortunately the 
base metal which is not always suitable for welding must be taken as 
received, and the welding wire is a specialty. While my subject deals 
only with the welding wire, the other points mentioned are involved as 
fundamentals. 


I will attempt to show in the time allotted some of the things we have 
been studying over a period of years that indicate the important position 
welding wire occupies in the art. 


Some time ago an effort was made to determine what constituted an 
unsatisfactory welding wire as well as a satisfactory one. About twenty 
groups of wires were secured from various sources, these wires being 
submitted with the statement that good welds could not be secured with 
them. Hundreds of specimens taken from these wires were examined for 
chemical analysis, physical properties, microstructure, and weldability, 
the details of which I will not bother you with. The materials involved 
those used for both gas and electric welding. 


In some cases the chemical analysis showed the material to be what 
could be considered a very good grade of metal and in other cases a 
quite average grade. The carbon contents for instance range from 0.02 t 
0.20. The tensile varied from 40,000 to 100,000 Ib. per sq. in. Th 
elongation varied from 2 per cent to 30 for material intended for the 
Same purpose. The microscope revealed structures that were all over the 
map, from very well annealed to hard drawn, and from clean to very 
dirty metal. The weldability tests bore out the fact that these metals 
were unsatisfactory for welding purposes. 


Some attempts were made to determine the gas contents of these wires 
but due to lack of sample we were not very successful in that respect. 
However the point is that none of the standard methods really showed 
definitely why the wires were unsatisfactory. 


For some years we have been using what has been termed the “flame 
test” and by this test, (which consists simply of melting down the 
surface of wire with a small oxy-acetylene flame) we were able to see 
some of the things that were causing imperfect welds. 
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The results obtained by the flame test in which it was developed that 
the metal in unsuitable wire boiled with a disturbing action when 
melted, and that the metal in a satisfactory wire melted quietly and 
moothly without any evidence of gases or other inclusions. The results 
of using unsatisfactory wire were also shown and it was brought out that 
it was possible to make what appeared to be a satisfactory weld, i. e. 
from all optical observations there was nothing to indicate on the surfacs 
that the weld was other than a satisfactory one. However, when th 
veld was cut in two the defects that were apparent in the wire wer 
embodied in the weld. Other photomicrographs show the effect of welding 
heat on electrodes whereby it developed that the heat used in melting 
iown the electrode affected a structure of the electrode itself to the extent 
of developing seven different structures in a distance of only 3/16 in. 


“What is a satisfactory welding wire?” ‘How can a satisfactory weld- 
ng wire be specified, and what are the means for checking the wire 
against specifications?”’ In answer to the first question, it is evident that 

satisfactory weldng wire must be free from excessive impurities such 
is gases, slag, etc., and for electric welding a special added requirement is 
that the structure be such that the are will be properly directed. It is 
lifficult to specify such requirements. The only attempts made now to 
ver welding wire by specifications are that the usual elements such 
is carbon, manganese, phosphorus, sulphur and silicon be limited. Expe- 
ence shows that this is not sufficient. It is necessary to add other re- 
juirements but just what these are has not been thoroughly defined. 
‘he flame test could be included as it is easily and rapidly made and 
would give a clear indication of what might be expected in the 


use of a 
material. 


This so-called flame test can also be produced by an electric welder in 

hich the electrode is frozen to the base metal, holding it there until it 
reaches the melting point. The same characteristics will be observed by 
this method as in the flame test. 


Within the past year in my contact with those having to do with specifi- 
ations outside the American Welding Society, I have found some who 
lieve that a better welding wire would be secured by reducing the 
ulphur content, for instance, from .045 to .03 and that juggling the 
arbon content around would probably help but we know that neither of 
hese contribute very much, if anything, in the assurance of 


a satisfactory 
velding wire. 


[ have tried in this paper to bring to your mind the need of the careful 
election of welding wire and I trust that whatever evidence that I have 
been able to offer to you today will lend further encouragement to 


tudy of this very important factor in successful welding by others 


a 








Pipe Welding by the Thermit Process * 
By R. L. BROWNE 


] HAT is now universally known as the Thermit process was origin 
\ ally perfected by Dr. Hans Goldschmidt of Essen, Germany, for the 
reduction of pure metals from their Oxides. While there are many 
Thermits, depending upon the metal oxide used, this paper will be 
confined to lron Thermit, which is the variety used for welding pur- 
poses, and referred to herein merely by the term “Thermit” for the 
sake of brevity. 


Thermit is a mixture of finely divided Aluminum and Iron Oxide. 


The fundamental principle of the Thermit Process is the high chemical 
affinity of aluminum for oxygen. Stated in simpler terms, it is really 
aluminum burning with the oxygen of iron oxide sustaining combus- 
tion, just as for instance paper or wood would burn in air with the 
oxygen of the atmosphere sustaining combustion. It is more difficult, 
of course, to start aluminum burning, requiring as it does a temperature 
of 2800 deg. Fahr. Once started, however, it continues to burn without 
further external application of heat. The initial temperature (2800 
deg. Fahr.) is obtained by means of a small quantity of so-called ignition 
powder placed in one spot anywhere on top of the Thermit in the crucible 
which is in turn ignited with a match. 


The aluminum in burning combines with the oxygen of the iron oxide 
to form aluminum oxide or slag, setting the iron free. The slag being 
lighter than the iron floats on top. The temperature of this reaction is 
approximately 5000 deg. Fahr., a temperature which properly controlled 
can be utilized to advantage in many ways for welding purposes. 


Briefly, in joining pipe end to end by the Thermit process of welding, 
Thermit is used only as a heating agent to bring the pipe ends, which 
have been previously faced and brought together, up to a welding tem- 
perature, when they are then forced together by means of a special hand 
operated clamping device of simple design, thus making a forged weld. 
This is the real important feature of the Thermit pipe weld and the 
main reason for its merit as a permanent nonleakable union. 


The Thermit steel and slag which are controlled by means of a special 
two-part cast iron mold enclosing the joint, are discarded after the 
weld is completed, thus leaving no foreign material, which might be of 
a more or less porous nature, as an integral part of the joint con- 
structure. 





The Thermit process is most commonly used in connection with stan- 
dard and extra heavy weight pipe up to and including 6 in., and double 
extra heavy pipe upgo and including 4 in. The rate of production varies 
from twenty to fifty joints a day, two men working, depending upon the 
size and weight of pipe and facilities for executing the work. 


The actual steps in executing a Thermit pipe weld are as follows: 


*Presented before meeting Boston Section, A. W. ¢$ ve 
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The pipe ends are first faced smoothly and squarely by means of a 
small hand-operated milling tool. A clamp is placed near the end of 
each pipe and the whole held rigidly together by two draw bolts diametri 
ally opposite after lining up the pipe, so that the faced ends butt and 

jincide. A two-part cast iron mold parted horizontally through the 
middle is next placed, so that it encloses the ends of the pipe to be united. 
\ Thermit portion the weight of which corresponds to the size and 
weight of pipe, is then reacted in a flat bottom crucible and poured into 
the mold through an opening at the top. The intense heat of the Thermit 
steel and slag soon brings the pipe ends up to a welding heat, at which 
time they are squeezed together by tightening the draw bolt nuts one 
omplete turn, which is sufficient to assure a 100 per cent weld. 


[t will be observed from this description that the personal element 
nters into the operation only to a slight degree, the whole operation being 
a more or less mechanical nature, thereby making the process pra 

ally fool-proof and assuring uniform results. It should also be noted 

that no outside source of power is required, and that the apparatus 
ght in weight and therefore easily handled. A pipe joint made in this 
inner is just as strong in every way as the pipe itself. 


Thermit prepared for pipe welding is packed in individual wate1 

of bags. Constituting as it does quantity of heat, the weight var 

r the different sizes and weights of pipe. 

Generally speaking Thermit pipe welding is peculiarly well adapted fo1 
naking a high class pipe joint. Up to the present time it has been most 
renerally used in connection with chemical and refrigerating plants, oil 
refineries, and for high pressure steam hydraulic and compressed 
‘ipe lines. 

In closing I wish to repeat and leave with you the following few im 
ortant features pertaining to welding pipe by the Thermit proces 
vhich from a strictly engineering standpoint are essential te the pro 
iction of uniformly strong welds: 


1. The weld is forged. 


2. The slight degree to which the personal element enters into th 
operation makes it fool-proof and assures uniformity of results. 

3. Facility with which the work can be executed, due to the simplicity 
of the operation, portability of apparatus and the absence of any 


need for outside source of power—all of which make for rapid and 
economical production. 











99 *& 


ee . . 
Welding for Eternity 
By A. F. KEOGHT 
HAVE been asked to appear before you, to tell you something of the 


work being done by my company, as a small integral part of that 
stupendous monument, the Cathedral of St. John the Divine. 


Time will not permit me to describe the Cathedral of St. John the 
Divine, which stands on the rocks of Morningside Heights. It is lo- 
cated between Cathedral Parkway and 113th Street, Amsterdam Ave- 
nue and Morningside Drive. 


The grounds called the Close, comprise 11!» acres and cost $850,000. 
The buildings, other than the Cathedral, cost about $1,000,000. The 
prevailing style of the architecture will be French Gothic. The plan 
of the Cathedral will be in the form of a cross. 


The loftiest features of the elevation are the two towers of the West 
Front, and the Great Central Tower above the Crossing, which rise to 
a height of 500 ft. above the ground. 


When completed, the Cathedral will extend from Morningside Drive 
to Amsterdam Avenue, more than a tenth of a mile. It will be 601 ft. 
long and 315 ft. wide across the transepts and with an area of 109,082 
sq. ft. 


The parts thus far built are the Crypt, Choir, Seven “hapels of 
Tongues, Baptistry and Crossing. The West Front and 2ave are in 
course of construction. The completed portion of the Cathedral has 
cost over $5,000,000. The total cost of the building will be more than 
$20,650,000. Time of completion is uncertain, as many things hinge 
upon this date. 


The Cathedral is built to endure through the ages and is not a steel 
frame structure, but one of heavy masonry, and its physical construc- 
tion, therefore, must be slow. 


Materials Used in the-Cathedral - 


Some interesting figures to show comparisons on amounts of mate 
rials used in construction of the Cathedral were compiled and loaned 
to me by Mr. Youngs, of Jacobs & Youngs, general contractors for the 
Cathedral of St. John the Divine, and are as follows: 


In the foundation alone there is poured 9953 cu. yd. of concrete 
To get a conception of the materials used, try to imagine the broken 
stone used in the concrete, loaded on 5-ton trucks, allowing a 50-ft. 
space for each truck, which is riding quite close together. The pro- 
cession would reach 29! miles. The cement carried under the same 
conditions 4 3/5 miles and the sand carried the same way, 9! miles, 
or a total procession of trucks 43 3/5 miles, or a distance equal to that 
from the Cathedral to Bear Mountain Bridge. The Nave arches rise 
from piers 98 ft. high and the center of the span from the floor is 123 
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ft. The ribs of these arches weigh 250 tons each. The exterior of 
the Nave has 10,000 tons of granite, and if it were loaded on 5-ton 
trucks and allowed the same space of 50 ft., would make a procession 
19 miles long, or to Harrison, N. Y. The exterior granite is from 
Peekskill, N. Y., the columns from Sommes Sound, Mt. Desert Island, 
Me. The dimension granite from Deer Island, Me. The eight piers, 
each 98 ft., if stood end on end would be 784 ft. high, or the height 
of the Woolworth Building. The buttresses and piers of the Nave 
used 150,000 ft. of dimension granite and if loaded on 5-ton trucks, 
would form a procession 23 2/3 miles, or to Portchester, N. Y. The 
interior lining of the walls of the Nave is Buff Indiana Limestone, 
rom Bedford, Ind., and if it were possible to load it on a freight train 





g emerging from walls at roof leve 


and transport it to New York, it would make a fully loaded freight 
train 5 miles long. Between the inside and outside walls of the Nave 
there would be 16,888 cu. yd. of Rubble Stone, which would fill 5629 
motor trucks and make a procession 53 miles long; 5600 tons of bricl 
inother 54% miles; sand to fill 2225 more motor trucks an additional 
21 miles to the procession, and cement, 980 trucks with 914 mil 
nore, making a total procession of motor trucks for this material alone, 
8845 miles. If you will try to conceive the amounts of materials 
ng into this structure, then also realize the amount of labor kept mov 
ng from the quarries to the stone yards, to the job and all the inter 
ediate hands that handle and prepare it, involving over 1000 men 


Welded Pipe Specified 

Just about three years ago, we started work on the floor of the Nave 
nd laid in the first pipes in steel troughs in snake-like fashion, 
hrough the floors of this magnificent building. I can never put into 
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words my feelings, when I think the wonderful confidence and faith 
that the architects of Cram and Ferguson had, to specify, welding 
of pipes and burying them in this massive masonry, where they never 
can be accessible for repairs, until the end of time. I take this public 
opportunity of personally thanking these architects, and those who 
accepted their specifications of welding, for their confidence in allow- 
ing this type of welded construction to be used in this magnificent 
structure. 


When the Crossing and Crypt and Seven Chapel of Tongues, which 
are the older parts of the Cathedral, were built, Vanstone joints were 





used in the pipe fittings. As the heating pipe issue is very insignifi- 
cant in this part, and I believe only temporary, it will probably be 
changed some day to welded construction. Of course, in the welded 
construction, there is no fear of pipes springing leaks in joints, and 
especially where double extra heavy wrought iron pipes are used. 


Another point is, that the expansion joints are done away with. 


Heavy We ight Pipe Used 


All the pipes in the work carried on by us consist of various sizes 
from 1!% in. to 4 in., inclusive, and a point to bear in mind at all times, 
is that the pipe is four X extra heavy with the walls of the pipe as 
follows: 
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114-in., the wall about % in. 

2-in., the wall about %% in. 

215-in., the wall about %4 in. 

3-in., the wall about *< in., and 4-in., the wall about 1 in. 


You can imagine how many years it will take for corrosion to do 
damage to this pipe internally. 

The outside of the pipe, as welding of the joints is completed, is 
treated to a heavy coat of asphaltum and this covered with asbestos as 





sulation, and then all is wrapped in tar paper and again treated wit! 
sphaltum. The pipes are already beveled as shown in photo, when 
hey arrive from the pipe company. 


They are then butted together, allowing a 45-deg. bevel for weld 
g. The weld is made by getting fusion at the abutting point and 
irrying the weld around the pipe and outward to the full size of the 
‘ipe, then adding welded metal to get a full reinforced weld. When a 
end is needed to carry the line in a different direction, the bend is 
30 made in the field, as shown in the photo. 


irge Amount of We lding 


In the Nave in both the South and North walls, we have located 
ight sets of pipes in each wall, making a total of sixteen sets com- 
rised of the following: 
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Eight 3-in. pipes for steam heat, which are imbedded in the walls 
in heavy hangers, which in turn are imbedded in the masonry, and 
eight 1'2-in. pipes for returns. These rise to the 63-ft. level and serve 
the radiators which are concealed from view up there in the bays. 
Eight 2%4-in. steam pipes used for snow melters, which run up through 
the wall, the first dropping off at the 47-ft. level, the second to 98 ft., 
the third to 135-ft. level. This is unique construction, since each set 





Fig. 4 Welding at foundation level 


of pipes runs parallel to an 8-in. copper pipe and keeps them from 
freezing. 

These copper pipes are the down spouts or rain pipes to carry rain 
and snow water from the roofs of the Cathedral. The snow risers are 
run to their proper level and a tap is made and a perforated pipe laid 
in the gutter to emit steam to melt the snow and ice. Also on the top 
of the copper pipe is installed a heavy brass mushroom strainer. In 
the center of this strainer, starting about 8 in. inside the copper pipe 
and running up to the top of the strainer, is another perforated pipe 
to keep the strainer and pipe free of ice and snow. 
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In the West Front we have seventeen groups of pipe composed of 
the following: 
Three 4-in. and three 3'-in. for steam mains. 
Fourteen 2'%-in. for snow risers. 


Four 114-in. for returns, making a total of 27 risers in the West 
Front. 


When one realizes that these pipes are imbedded in the center o 
from 8 to 14 ft. of solid masonry, weighing hundreds of tons, 


is it an\ 
wonder we keep feeling 


a debt of gratitude to these architects who 
so boldly advocated concealed pipe and welded construction. 


There is a certain feeling of pride and satisfaction in having the 
honor to work on a project of this kind, and I do not believe there is 
any one connected with this wonderful work, who is not imbued with 
this feeling, from the architects and engineers, who have their whol: 
hearts in this job, all the way down the line. The feeling is conta 
ylous. 

I feel certain in saying, it will not be long before the mass of archi 
tects and engineers grasp this feeling of security of Cram & Ferguson, 
Jacob & Youngs, and the Cathedral authorities, to follow in their ex 
ample and specify all welded construction to endure. 


In giving my paper the title, “Welding for Eternity,” | 


might be 
criticized, but feel absolutely safe 


in saying that the best in architec 
tural and engineering talent was employed in the design and fabrica 
tion and this Cathedral is built to endure down through ages 


and so 
the welding and the pipe must also endure. 


Electric Welding of Structural Steel and 
Ornamental Iron* 


PAUL B. Coveyt 

! FULLY realize that my topic for this evening is getting to be a 
rather common-place one—for “welding of structural steel and 
ornamental iron” is by no means the novelty that it was some two years 
or even one year ago. There is hardly a meeting on welding held now 

adays that this phase is not brought up and discussed pro and con 
In order to indicate the wide range of applications of welding in 
this field I will give below a number of examples of such applications 
KF Té Escape 7 


Completely welded fire escapes except for a few field connections 
which are bolted, have been completed in a number of places in Nashua 
and Claremont, N. H. See Figs. 1, 2 and 3. In the fire escapes ws 
veld 3-in. channels to the edges of the gratings, these channels resting 

and connecting to the brackets. Treads are welded to the stringer 
*lresented be B S t Mer 
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Ladders 

The rungs are made of '%-in. pipe cut to length and welded to side 
bars. This makes a rung about %-in. outside diameter. The use of 
pipe instead of solid rods lightens the weight of the ladder. 
Racks 

These racks were about 4 ft. wide and 19 ft. long, the long bars be- 
ing 4 x % set on edge and about 3 in. center. Considerable diffi- 
culty was experienced in preventing distortion due to welding. After a 
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Fig ti ; Welded fire escapes 


great deal of experimenting we managed to make the last one pet 
fectly straight in all directions. In order to accomplish this end it 
was necessary to warp the long bars, about 1% in. in the opposite di- 
rection, to which they would normally bend and the cross bars about 
4 in. Then everything was securely bolted together with this mate 
rial distorted like this, and all joints welded up. When cold we re- 
moved the bolts, wedges, etc., and the material all sprang back to a 
straight position. 


After completing these we had three other racks to make quite 
similar and, profiting by our experience with these, we were able to 
make them all straight the first time we tried. 


Other A pplications 


Sky Light Frames and Frame Work and Window Guards for a Reform 
School. 


Ornamental Railing. Two types are shown in Figs. 4 and 5. 
Runways for Automobiles. 

Door Openings in Floors. 

Door Jambs 

Variety of Structural Work. 
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In Figs. 6, 7 and 8 are shown views of one of twenty-two roof trusses 
furnished for the Courier Art Gallery in Manchester. The number of 
inches of welds deposited are indicated by numbers on the photograph 
The sketches show the full truss with particular panel point marked 
with a circle. Before putting an operator on important work we re 
quire him to make up a set of test pieces similar to that shown in Fig 
9. These are tested to destruction and from the results of these tests 
we design all welded connections on which this particular operator 
to work. 


In designing the number of inches of weld to deposit we used 1500 
lb. per lineal inch of %4-in. fillet weld and then nearly doubled th 
amount of calculated length—giving us from 8 to 10 for a factor of 
safety. We were particularly anxious that these trusses were perfect 
when they left our shop and we did not wish to take any chances 
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roof is now installed complete and the trusses are still standing, 
1iough, of course, they have not yet taken any snow loads 


t 
141 
It} 


I might say that the cost of these trusses when completed came to 
ibout 534 cents a pound. We saved about 18 per cent in the weight 
through a redesign of the trusses which, based on current prices up 
ur way, would mean a net saving in cost of about 2% per cent. We 


think this is very good, as it was our first job of trusses and would 
aturally cost more than our next set would cost. 


ray 132 . . 
} elding versus Rive ting 


I shall not take your time this evening to discuss the many general 
lvantages which electric welding has over riveting because they have 
een presented so many times they are familiar to all of us. I refer 
saving in cost of shop drawings, in making shop lay-outs, in shear- 
g of plates and angles and in punching and drilling of holes. These 
d many other things are real advantages at the present time. How- 
er, as time rolls on and competition becomes more and more keen, 
iny of these arguments will lose their value for, with competition 
ll come a necessity for greater care in design and in fabrication 
t me illustrate. I referred a few minutes ago to my using a factor 
safety of nearly 10 in the designing of the joints of the roof trusses 
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That is all very well now where I am up against practically no com- 
petition—but as other concerns start using this method of fabrication 
and their prices begin to approach my “cost” figures, it will be more 
and more necessary for me to assure myself of just how far I can go 
with safety and still meet the demand for price. 


It is all right for me now to say, “I must deposit 14 in. of weld to 
properly connect the angles to this gusset plate, but to be more than 
sure of myself, I will call for 25 in.” But I appreciate that later there 
will be a different story to tell and I am wondering whether there will 
not be just as much care required in the designing and the laying out 
of welded joints as of riveted joints. But granting that this time will 
come, I firmly believe that electric welding will still win out in competi- 
























































Figs. 6 to 8 Welded roof trusses 


tion with riveting in many of the branches of the fabrication of struc- 
tural steel and ornamental iron. 


I have read with a good deal of interest an abstract of the address 
presented by Mr. Edwards of the American Bridge Co. before the 
American Iron & Steel Institution at New York, on the fabrication of 
the five-story steel frame building erected by the Westinghouse people. 
This, we might say, is a mighty discouraging report—for in most ot! 
his data welding seems to lose out and when he closes with a state- 
ment that the net cost was some $4,200 more than it would have been 
for a riveted structure, it comes pretty close to taking the wind out of a 
fellow’s sails. However, I believe there is no reason for such pessim- 
ism. I am reminded of the first fire escape 1 made. It was a small 
one, only about 12 ft. high. It was one of the first jobs I had to figure. 
I was anxious to get work and to get experience and so I gave a wild 
guess as to cost, estimating it about the same as I would have for a 
riveted and bolted one. On accumulating my cost data, I found I had 
exceeded my estimate almost 100 per cent. I at once figured on another 
and figured on exactly the same basis. I lost on this too, but not as 
heavily. I figured on another and still another, and now today I am 
figuring at an even lower rate than I originally did, but with this 
difference: I am now making good money on each one I turn out 
If I had been discouraged at the loss I had at the beginning I would 
have closed up my shop long ago, but I realized what many others 
must realize in time, and that is, that when a person starts out to 
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make something for the first time—whether it is shoes or wheel- 
barrows or steel buildings—the first one he makes will always cost 
him money. There must come a careful and persistent study of details 
f construction, and a continual trying of this and trying of that until 
the older methods, so well adapted to riveted, are done away with and 
new ways are devised which are especially suited to welding. 


Mr. Matte, associated with Albert Kahn of Detroit, in his paper, 
‘Are Welding in Building,” has reached this same conclusion, for he 
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“In the present state of the art, steel welding is more expensive 
riveting unless some advantage resides inherently in the welding 
ch offsets or overbalances the extra cost.” 


hen he goes on to show how he is revising older methods 


ana 





1 


king up newer ones with the idea of welding consistently befor« 


en, again, Mr. Watson, of the Youngstown Welding Co. of Youngs 

Ohio, in his paper, “Are Welded Structural Steel Buildings,” 
gs out this same point when he states in referring to a large fac 
building which they have just erected, that in designing the 
ling he kept in mind the following: “First, to design for welding 
lisregard all precedent in rivet design.” 
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Structure Should Be Designed for Welding 


A careful study of the papers which are being presented from time 
to time will bring out the fact that where one tries to weld up a 
structure designed for riveting, the cost is excessive, but where the 
structure is redesigned for welding and then welded, the cost data are 
more favorable. 


A need which will become more and more apparent as competition 
increases is a new series of structural and bar shapes especially de- 
signed for welding. I have not made any study of this and do not 
know just what to suggest, but I have a few things in mind. 


For instance, if we had tee irons with long stems, they would be 
very useful in roof truss design for top and bottom chords. If we 
had bars, rods, etc., with scarfed edges, it would be possible to use 
them in ornamental design work. We could deposit the weld in the 
recess caused by the scarfing and thus reduce the labor now required 
in either grinding off the edge ourselves before depositing the bead 

or if the plain bar is used in smoothing up the welds in order to make 
neat, sharp corners when the different members connect to one another 


Another section which would be very useful for bracing for stee! 
frameworks of all kinds is a bar whose cross-section is in the shape 
of a cross. This would give good lateral strength in all directions 
and would be very light for the strength it would give. It would also 
be very easy to connect this section to almost any type of frame 
work. 


These are only a few suggestions hastily brought together, but | 
trust it may be a nucleus about which a study might be made which 
will result in the placing on the market of a good variety of new shapes 
particularly suited for the welding process of fabrication. I feel con 
fident that if there is a real call for new shapes, our steel rolling mills 
will be glad to furnish the sections. But, naturally, we must make 
the call first, and before calling we must know what new shapes wi 
really want. 
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Gas Welding Stainless Steels. C. B. Callomon, Acetylene Journal (Decem- 
ber, 1927), Vol. 29, No. 6, pp. 229-231. Some properties of chromium alloys 
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been obtained by following improved practices. 
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Welding Facts and Figures—XIX. D. Richardson and E. W. Birch, The 
Welding Journal (November, 1927), Vol. 24, No. 290, pp. 340-350 and 352. 
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YOU CAN DO IT BETTER WITH TORCHWELD 
Sa The patented Mixing Chamber 
in TORCHWELD _ welding 
and cutting torches SAVES... 
Oxygen, Fuel-gas, Tips and 
Repair Bills, BECAUSE 
The Thorough manner in 
which it mixes the gases in- 
sures ECONOMY and SPEED 


of operation. 


TORCHWELD EQUIPMENT COMPANY 
224 N. Carpenter St. Chicago, Illinois 


Send for your copy of Catalog No. 28 




















Oxygen, Hydrogen, Nitrogen, Acetylene, C. H. (Cutting Gas) 

Engineering Service: Installation of Complete Oxygen and Hydrogen 
Plants and Gas Distributing Systems. 

Knowles Electrolytic Plants for Producing Hydrogen 
Knowles Patented Cells are safe, simple, easy to install, automatic, 
in first cost and maintenance, and flexible in operation. Can be 
nished in any size up to 15,000 amperes 
Hydrogen 99.9%. Oxygen 99.8% Pure. 

Cutting and Welding Equipment: EYEOSEE and INTERNATIONAL cut. 
ting and welding torches, regulators, acetylene generators. The best 
built, most efficient and economical line made 

Supplies and Accessories: I. O. C. stud valves, patented packingless high- 
pressure valve, safe and easily operated. Complete line of supplies 
for Gas Plants and Welding Shops—oxygen testing sets, charging 
lines, goggles, asbestos gloves and mats, welding rods and wire 


Write for Literature. 


INTERNATIONAL OXYGEN CO. 


F =5 American Pioneer Manufacturers of Oxygen 
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ACETYLENE IN PORTABLE 
CYLINDERS FOR OXY-ACETYLENE 
WELDING AND CUTTING 


Do you understand our free loan cylinder plan? If not, 


we are glad to explain 


Supplied in the following size cylinders. 
10” x 30”—<capacity 125 cu. ft. 
12” x 36°“ 225 “ *“ 
12” x 44". 1“ al has 


Prompt and efficient service on any quantity through plants 
and warehouses and truck deliveries. 


Commercial Acetylene Supply Co., Inc. 
Main Office) 71 Broadway, New York City, N. Y. 


BRANCHES: 
613 Trust Co. of Georgia Bldg., Atlanta, Ga. 
80 E. Jackson Boulevard, Chicago, IIl. 
553 Monadnock Bldg., San Francisco, Cal. 














The Trade Knows VWhat 











means on 
Welding and Cutting Equipment 


K-G WELDING & CUTTING CO., !nc. 


515 West 29th Street 


Phone Chickering 0996-7-8 New York City 


Wention the “J »f the American Welding Scciet 
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NATIONAL CARBIDE 
for 


House Lighting 
and Cooking 


Miners Lamps 
and other 
Carbide Lamps 





In the 
Oxyacetylene RED 
Welding and DRUM 
Cutting 


Saves You Money 








NATIONAL CARBIDE SALES CORPORATION, 342 Madison Ave., N.Y. 


























SWEDOX 


WELDING RODS, WIRES and ELECTRODES 


A Grade for Every Purpose 
NONOX SWEDOX TENSKOTE BRONZOX 





LEKTROX SWEDOX DUCTKOTE BRONZKOTE 
CASTOX DUCTILOX TOBIN BRONZE 
ARC CARBOX NICKOX MANGANESE BRONZE 
GAS CARBOX RAILOX MONEL METAL 
VANOX 
STEELKOTE KROMOX TENSILOX 
LEKKOTE MANGANOX KROMKOTE 
CYLKOTE ALUMINOX NICKOTE 
MANKOTE DRAWN ALUMINUM VANKOTE 
RAILKOTE BRAZOX FLUXES 
SEND FOR TESTING SAMPLE 
We want every welder in the country—big or small—to be convinced of 


the specialized superiorities of SWEDOX products. We know that a trial 
wall conyince you. Hence the free offer. Try SWEDOX on your next 
welding job at our expense. 


CHICAGO, ILL. DETROIT, MICH. 
4545 8S. Western 
ties." Gyttital Sieel fe Wide Company +001 patoree Ave 
Phone: Phone: 
LaFayette 8500 Lincoln 6780 





"We Ship the Same Day”’ 
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Strong Welds 
















The efficiency of weld- 
ing in_ repairing 
broken _ machine 
parts: in bonding 
rails; joining struc-—— 
tural steel; and count- 
less other uses in the 
industrial fields, has 
been definitely 
proven. To give sat- 
isfactory service, the 
wire must be strong, 
tough, uniform, and 
give the least trouble 
in welding. All of 
these qualities are 
found in Roebling 


Welding Wire 


JOHN A. ROEBLING’S 
SONS COMPANY 


Trenton N. J. 








JOURNAL OF THE A. W. [January 1° 


Welding a thin Casting | 
very difficult to pre-heat 





HE danger of cracking and warping pro- 
| hibited the use of methods involving pre 
| heating for the welding of this unsupported 
cast iron scale platform. By using Tobin 
Bronze Welding Rods, it was possible to make 
the repair without pre-heating in a furnace 
The low welding temperature required for 
Tobin Bronze Welding also eliminated the 
| danger of further cracking and reduced the | 
| risk of distortion and shrinkage. 


Since Tobin Bronze has a tensile strength 
twice that of cast iron, welds correctly made 
with this material will not break at the joint. 
Tobin Bronze permeates the iron and forms 
a permanent bond stronger than the casting 











_ Many manufacturers who have proved the 
Broken cast iron scale platform : P . . 
CSE es Se See value of Tobin Bronze Welding for repair 

work are now using it to save time and money 
in manufacturing operations. 


AnaconnA 
ai Tobin Bronze Welding Rods are made 
Anaconda Welding Rods ar solely by The American Brass Company 


manufactured from the follow- 
ing alloys: 


and each rod has the Tobin Bronze trade 
mark rolled in the metal. They may bs 
TOBIN BRONZI i od nee Lierrib sal cea 
SILICON COPPER OUraEnee rom ieac ing C tai utors Of welc 
PHOSPHOR BRONZE ing equipment and supplies. 
MANGANESE BRONZE . —_ 
sciieaeete Mimiaah THE AMERICAN BRASS COMPANY 
BUNES SEES A. GENERAL OFFICES: WATERBURY, CONNEICTICU7 


SPECIAL ALLOYS Canadian Mill: ANACONDA AMERICAN BRASS LIMITE! 
New Toronto, Ontaric 


TOBIN BRONZE 


REGISTERED U.S PATENT OFFICE 


WELDING RODS 


oe ee emer AN ANACONDA PRODUCT 
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A Monument 


of STEEL 


to the Strength of the 


WILSON 
WELD 














No matter what industry you 


are in, Wilson Welding Wire 


* ONTRACTORS = and 


engineers in con- will meet your particular 
a x needs. There is the right grade 
tantly werminnge < numbers ef Wilson Wire for the metal 
are choosing electric arc Tagg geal a 
welding for joining struc- is a Wilson Type S Welding 
Machine that meets your particular operat 

’ en . -_ 
tural steel members. Its advantages ing conditions—a_ -sinele or two-operator 
have been demonstrated. It eliminates unit, gasoline-engine-driven, belt-driven or 
the necessity of punching holes and motor-driven, with capacities of 25-250, 
Wily . SE ag : 25-300, 25-600, 50-400, 50-800 amperes 
the use of rivets; it eliminates the din Suits dates Gee talledion dccettittin: Giien 
of riveting; it dispenses with many Welding Machines, and ask for a sample 


of Wilson “Color-Tipt™ Welding Wire, in- 
dicating the kind of metal you wish to 
tions; it saves steel; it saves time; it weld 


overlaps, brackets, and angle connec- 
saves money. And now in structura! Ly 
steel work, as in practically every 
other industry, Wilson Welding Wire 
demonstrates its superiority—its uni- 
formity, its smooth flowing quality, 
its economy. There is just the right 
grade (analysis) of Wilson Wire for 
each kind of metal, and every grade 
runs uniform throughout—every rod 
is exactly like every other rod of the 
same grade. That makes perfect welds Wileon Type S Single Operator Motor- 
possible. “The rest is up to the welder.” Driven Machine 





VILSON WELDER & METALS CO INC., WILSON BLDG., HOBOKEN, NEW JERSEY 


WILSON 


WELDING MACHINES AND WELDING WIRE 


Wentio the fhe { ‘ ra We 


ee rer 


Dt PA Ie Fete rae 
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For Production 
Electric Welding 
Machines ARC 


Gibb Welding Machines Company 


Bay City, Michigan 
New York—Philadelphia—Cleveland—Cincinnati—Detroit—Buffalo 
Chicago—St. Louis—Los Angeles—Toronto—Montreal 


























WELDITE G—No. 6 Coppered Finish for gas welding lays the metal down 
quietly, free from boiling, free from surface scum and floating white 
specks. The metal settles instantly when the torch is removed. 

WELDITE E—wNo. 18 Green Surfaced for electric welding is the smoothest 
running electrode ever offered users of welding Sold at the price 


of bare electrodes 


Products of the Research Department 


MANUFACTURED BY 


CHicaco Street & Wire Co 


103rd Street and Torrence Avenue CHICAGO 





Ou idvertisers Are Supporting the Society 








4 








1928} 





ADVERTISING 71 











*‘Here, Lad— 





you tell me that the 
fellows in the shop don’t 
like the way this welding 
rod I buy them is packed 
and wrapped. 


You know, Lad, it’s hard 
to judge a man by his 
clothes.” 


A new textbook on Arc Weld- 
ing (Price $1.50) will be sent 
on approval for five days to 
any executive requesting it 


Book size, 6” x 9”—total 
pages, 160—number of illus- 
trations, 200—Charts, 62— 
Divisions, 8. 















Mention the 


“Journal 


Let Pop Be the Judge at the Trial 





“Yes, Pop— 


and today it’s absolutely impossible 
to judge a woman that way. 


But you CAN judge a welding rod. 


Just let me send for some of that Lincoln 
‘Stable-Arc’ BLUE welding rod (non- 
splashing). 

It’s judged by its clothes: 

A nice BLUE coat. 


And the better work it makes the men do 
proves that it has a good influence on them. 


Then it’s packed (not wrapped) in steel con- 
tainers. 


The rod gets to our men in the same condition 
that it left the Lincoln men. 


The package is neat—but not gaudy. 
The rod does a job that’s neat but not splashy. 


And no Mid-Victorian maiden aunt was ever 
better protected from the elements.” 


The Lincoln Electric Co., Dept. No., 22-1 Cleveland, Ohio 


le. 
tah re 








of the American Welding Society.” 
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ACETYLENE JOURNAL 


Established 1899 


A monthly publication devoted to gas welding and 
cutting and other uses of the gases produced by this Industry. 

If you are engaged in gas welding, or interested in any 
capacity in the Industry, you ought to be a reader of the 
ACETYLENE JOURNAL. 

Its reading pages are all devoted to the promotion of 
your business. They will help you solve the many problems 
in repairing broken machinery, manufacturing new articles, 
and increasing production in your plant. It is edited and 
contributed to by the best authorities in gas welding and cut- 
ting. Should you have difficulty on any welding job, a letter 
written to the editor describing the trouble will bring you 
immediate advice. 

Subscribe Now. Get in touch with the developments of 
the process and the benefits derived therefrom. Subscrip- 
tion price $2.00 a year. i 

4 sample copy will be mailed on request 


G. H. MATHEWS, Managing Editor 


ACETYLENE JOURNAL PUBLISHING COMPANY 
53 W. Jackson Blvd. Chicago, Ill. 

















w= | ThoWolding Enginoor | -='3:- 


FOUNDED BY L. B. MACKENZIE, 1916 


‘**Take the Guess Work Out of Welding” 


N old slogan around the office of The Welding Engineer, but still 

one which cannot be emphasized too much. In your plant there 
is a man who needs timely, accurate and practical information about 
welding. See that he gets The Welding Engineer regularly. Sub- 
scribe now. 








No matter what your welding problem may be, The Welding 
Engineer is the best source of information available. Its pages 
discuss, monthly, every phase of welding. One idea from one 
issue will more than pay for a year’s subscription to this valuable 
publication. The value of the reading matter is assured for the 
best welding authorities in America are regular contributors 

Arc Welding, Electric Butt, Spot and Seam Welding, Oxy-Acetylene and the 
Thermit System, in fact every known process of joining metals is dis- 
cussed. Our Buyers’ Index reflects the progressiveness of America’s first 
manufacturers. 


Price $3.00 in the United States and Canada; $4.00 Abroad 
Sample Copy Sent Free Upon Request 


H. S. Carb, Epiror 


The Welding Engineer—608 S. Dearborn Street, Chicago, Il. 
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Joint Exhibition With Steel Treaters 


An Exhibition of welding apparatus and supplies will 
be held in connection with the Fall Meeting of the Society 
in Philadelphia, the week of October 8, 1928, as a joint 
affair with the American Society for Steel Treating. The 


cooperation of all manufacturers is desired. 


INSTRUCTION MANUALS 


A set of instruction manuals giving fundamental information 
for the training of student welders and engineers in Electric 
Arc, Gas, Resistance and Thermit Welding, has been prepared 


by an Educational Committee of the American Welding Society 


These are now available in separate bulletin form and also 


, , ao 
bound together in permanent book binding The prices are 


given below: 


GAS COURSI 50 
RESISTANCE COURSE 35¢ 
THERMIT COURSE 50« 
ELECTRIC ARC COURSE 50¢ 


BOUND VOLUME ALL COURSES $2.5 


50—-100 copies of Electric Arc, Gas and Thermit Courses 
30c. each 


,< 


50—100 copies of Resistance Course—25c. each 


Over 100 copies of Electric Arc, Gas and Thermit Courses 
25c. each 


Over 100 copies of Resistance Course—20c. each 
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Leak-proof tanks 


and pressure vessels—by oxwelding® 


yusands of 




















dollars’ worth of volatile liquids evaporate 
from storage vessels even though t 
riveted vessels may appear tight when 
tested. Oxwelded vessel the other hand 
re actually id permanently leak-pr« 
That why oxwelded tanks and pre 
ire vessels have become popular 
A + + is re it y on velde | 
tank five feet in di ter and forty-three 
feet g.m C u ind one-eighth st 
louble-vee oxwelded joint The 
vessel V € the basis of a fibre 
> 3q 
t e€ W r ec 
vere applying a pressure equ 
o + l 





the working pressure ( based 


stress of 9,000 It 


una 


sq. i Iwo tests at this pressure showed 
practically no distortion except around the 


manhole. It was then tested t« 
tion, and failed through the n 
Examination proved that the we 
in no way affected 
It would be impossible to m 
high proof test on riveted pressur 
because the riveted seams spr 
he 
Vv 





Linde 


Procedure Control 


detail the construction of press 


with Oxweld No. 1 High Test 


THE LINDE AIR PRODUCTS ¢ 
Genera ad Carbide and Carbon 


East 42d Street 


New Y« 


OMI 

















sé 
1 
ANY 
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Portability 


Repair jobs do not respect convenience. On one side 
of the plant there is a steam leak that must be stopped 
quickly by oxwelding. Or, a machine breaks on the 
other side of the plant. Again a hurry call for the 
welder. Time after time oxwelding equipment must 
be transported with speed. 


Then the convenience of moving a cylinder of Prest- 
O-Lite dissolved acetylene becomes apparent. The 
WK cylinder contains about 270 cubic feet of gas and 
weighs much less than even the smallest welding type 
generator; the WC size (100 cu. ft. capacity) offers a 
still greater factor of portability. That is why cylinders 
are always used where portability is essential 


THE PREST-O-LITE COMPANY, IN«¢ 


Unit of Unton Carbide and Carbon Corporation 


Ud 
General Offices: Carbide and Carbon Bidg., 30 East 42d St., New York 
31 Plants — 88 Warehouses 





JSrest:O Lite 


DISSOLVED ACETYLENE 


Mention the “Journal of th imerican Welding Society 











— 


~~ nape” 





Now— 


Three Master Welders 


A Distinct Type of 
Single Operator Set 


for each class of work 





200 Ampere 


300 Ampere 


400 Ampere 


JOURNAL OF THE A. W. S. [January 


The speed in operation, the strength and 
uniformity of welds, the high efficiency over 
the entire operating range, “pep” and sta- 
bility, and the low maintenance costs that 
characterized Westinghouse Welding Sets 
in the past, are embodied in three new ma- 
chines—plus mechanical features which the 
rapidly increasing use of electric arc welding 


demands. 


So now there is a complete line of welders 
available—distinct types of single operator 
sets for each class of work—ranging in ca 
pacity from 200 to 400 amperes. 


These sets represent the latest development 
in welding machinery. The entire range of 
each machine is obtained by merely turning 
a single rheostat handle. They are all 
equipped with Linestart Motor and Line 
starter—a simple and economical combina 
tion. Just push the button and the Line- 
starter functions, the motor starts and the 
machine is in operation. 


The generator instantly responds to any 
change of voltage in the arc. The design of 
the Westinghouse Welding Generator as 
sures a fast, dependable machine—one that 
assists the operator to do more and better 
work 
Westinghouse Electric & Manufacturing 
Company 
East Pittsburgh, Pennsylvania 


or ! {/ P wipal Citic 
Inited feet d Sati gn Counts 


Westinghouse 


e Supporting the Society. 
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Bound Volumes of Journal 
1927 
American Welding Society 
Now Ready 


$5.00 Per Volume 














If You Want to Know Why 


REGO 


OXY-ACETYLENE EQUIPMENT 


Gives more satisfactory service. Operates 
with a lower gas cost. Costs less to maintain 
than any other equipment~ 


Write for Booklet - “FACTS” 
THE BASTIAN-BLESSING CO. 


sc 


252 E. Ontario St. “- Chicago 











——y 


THERE IS EXCELLENCE 


IN. WORKMANSHIP 


WHERE 


SKILL AND GOOD TOOLS MEET. 


PURDIX 
WELDING AND CUTTING TORCHES 
REGULATORS, WIRE AND SUPPLIES. 













DENVER PURUX COMPANY ~~ co.o. 6 
IPAL, CITIES. 
BRANCHES IN ALL PRINCIPAL CITIE = 


eeeee 








mid 13 : 
METAL MASTER 


aed 


RRS CCR 


SHAWINIGAN PRODUCTS CORPORATION 


110 WILLIAM STREET - NEW YORK 








1404 OLIVER BUILDING + PITTSBURGH 
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or the repair of all 
heavy and medium 


sized sections. 


Steel Mills 
Ra ilway 
Industrial 


Marine 
In the Steel Mills 


Theoretically, the application of the Thermit process in 
the steel mills is an ideal one. 

Practically, the majority of the modern steel mills have 
found Thermit to be indispensable in the reclaiming of 
broken iron and steel sections of every description. 

They have found it efficient and economical to install 
Thermit reclamation departments in which table rolls, roll- 
ing mill housings, blooming engine parts, crankshafts, con- 
necting rods, charging peels, pinion teeth wabblers, and 
other broken and worn sections can be repaired in a 
minimum time. 

This eliminates the necessity of carrying numerous re- 
placement parts and the danger of expensive shutdowns, A 
Thermit reclamation department pays handsome dividends. 
Let us explain it in detail. 


Metal & Thermit Corporation 
120 Broadway, New York, N. Y. 


Se. San Francisco, Chicago, Pittsburgh, Boston, Toronto 


A typical 
Thermit rec- 
lamation job 
Vew Pods 
Thermit 
welded on 
wabbler end 
of a cast 

iron roll—showing 
Pouring Gates 
and Risers 
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MEMBERSHIP APPLICATION BLANK 


* 
> 





AMERICAN WELDING SOCIETY 
33 WEST THIRTY-NINTH STREET 
NEW YORK, N. Y. 


Secretary : 


I hereby apply for Membership in the AMERICAN WELDING 
SOCIETY as a 


vie witia 6d «le a ae haat a Member and attach 
(Note Grades on other side) 
hereto remittance of $........ for first annual dues. Remittance 


will be refunded in the event of rejection of applicant. I also 
agree to abide by the Constitution and By-Laws of the Society. 


Name 


Present occupation 


Se 60 6 be 6 a ee € 6'C.2.4 0.5 £19.62 68S ase OO CO Oo 0 28 6 Oe 68 2 OC 


Name of Company and Address 


Residence 


ee 


“eee ee eee eeneeeureeeeeeeeeeeneeeeeereeeenee 





seeeveeveneeveeeveeveeeveeeeeevoeeeeeeeeeen ene 


Applicant is request- 
ed to state here 
length of welding} ‘-***cccc ttt tt ttt tt teeter eee eenaes 
experience and proc- 
esses involved, also 
to record any tech- 
nical or mechanical 
experience or special | ‘***** ttt ttt tet e steerer sees cesseccece 
interest in the weld- 
ing field. 


eseeeeveevvesveeeeeseeseevrvreeveereeeeeneeeeneeeeeee 


“evr eee eree eee eereneeeeneene eee eeeneeneeeeeeees 











References: (1. 


eeeseeevoee eves ees eeveeseeneeeeeeeeseeeneeeese 


(at least two) (2. 


a ee ee ee | 


Proposed by 


seer eoewevrereeeveaeeeereeeeseeseseeeseeeeeeeseeeeeeeeaeeeneee 


(See other side) 
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QUALIFICATIONS FOR MEMBERSHIP 


Extract from By-Laws 


ee —_@—— 


ARTICLE I. 

Section 1. Individuals having received the approval of a majority 
of the Membership Committee shall become members 
of this Society upon the payment of dues, except in 
the cases of honorary members who shall be elected 
by unanimous vote of the full Board of Directors. 


Section 2. Membership shall be divided into five classes: 





Sustaining members, being individuals or individuals 
delegated by corporations, firms, partnerships, etc., 
interested in the science and art of welding, with full 
rights of membership: 
rT ere $100.00 


Members, being individuals interested in the science 
and art of welding, with full rights of membership. 
Engineers or individuals competent by experience or 
training to plan or direct welding operations are 
eligible to this class. 

OE TE «nn 4 bide een $20.00 


Associate members with right to vote but not to hold 
office, except in Sections as may be provided for by 
the By-Laws of the Section. Supervising welders, 
inspectors and skilled operators, with three or more 
years’ practical experience in welding, are also elig- 
ible to this class. 


CN eh oe $10.00 


Operating members, who are welders or cutters by 
occupation, without the right to vote or hold office 
except in Sections as may be provided for by the By- 
Laws of the Sections. 

Annual dues, United States and 

CREM ai dtee sate tke & eles bil $5.00 

Other countries. .......0ce0¢; $10.00 


Student Members, who are actually in attendance at 
any one of the recognized colleges and approved trade 
schools, without the right to vote or to hold office ex- 
cept in sections as may be provided for by the By- 
Laws of the Section. 


ee iis bs a cars oe Seek $2.50 
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You can prove the value of Page-Armco Welding Wire and 

Electrodes for yourself and your own job. 

Careful tests will show you that this carefully processed and thoroughly 

shop tested wire gives better welding results. What is more, it costs 

less to use when you figure complete welding costs of time and ma- 

terial. Workmen will tell you Page-Armco Welding Wire is easier 
to use. It will pay you to investigate. 


S 
fe PAGE STEEL AND WIRE COMPANY as 
% Bridgeport, Connecticut 

District Offices , Caen New York, Pittsburgh, San Francisco a 


An Associate Company of the - iean Chain Company, Incorporated, Bridgeport, Cor 


PAG CO 


PROCESSED 
Welding Wire and Electrodes 












An Airco-Davis-Bournonville 


Welding Torch 
Style 7700 


This Welding 

Torch com- \ Combining all Essentials of Efficiency 
bines the fac- Including Low Initial Cost 
tors that estab- Economical Operating Cost and 
lished and Small Maintenance Cost 
maintained the 

high reputation of 

D avis- Bournonville 

Torches from the be- 

ginning of Oxyacety- 

lene practice, with 

many new features of 

appreciable advantage 

and economy to the 

welder. 


Manufactured in two 

sizes, with 4-in., 6-in., 

9.in., and 16-in. exten- 

sion tubes and welding 

tips from No. 1 to No. 12, 
graduated from 21 cu. ft. to 
128 cu. ft. acetylene capacity 
per hour. 





AIR REDUCTION SALES CO. 


Manufacturer of Airco Oxygen—-Airco Acetylene, Calorene 
Airce-National-Carbide 
Airco-Davis-Bournonrille Welding and Cutting 
Apperatay and Supplics 
20 District Sales Offices Si Plants 106 Distributing Points 


Home Office: 342 Madison Avenue, New York, N. Y. 














